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'PREFACE'.

This booklet was preparedas a guide'to teachers-' in deVelOISing
lesson plans for,a Home. Winterization Course which pronkotes the
utilization,Ofknown RETROfit. TECHnology to improve thdrrmal.
characteristics and conserve energy in'residential-holthing.

.

AlthoUgh the .suggested-lessOltplans contained in thisbooklet
have been designed for a.special course for supervisors of,work7
drews'actually engaged in homewinterization, the doncepts42wv
bodied' In the individual lesson,can also be incorporated Inteta
the curriculum ofconttruction trades programs at vocational
technical schools at, the ieCondaryi, post-secondary or adult-Hr''.
educatiOn

,.
. . .

This material was developed for the Federal Energy Administration
(FEA) by'the following individuals at the University of Maine
at Orono:, --

Richard C. Hill, Professor; MechanicalEngineering;
Charles W. Kittridgei Extension-Agricultural Engineer; arz
Norman Cai Smith, Professor Agricultural Engineering

Additional copies of the training materials used in the Home-
Winterization Course' may be obtained, while the supply lasts,
by writing to:-

FederalEnergy Administration
Region I
150 Causeway Street
Botton, MaSsachusetts 02.114

4 .

FEA :welcomes your/ideas and comments- about the' Home Winterization
Course. In addition, we would appreciate'information fiam you '-

regarding your use of the training inateria10', either for special,..
groups or for vocational students pursuing a career in'the cori- 4

struction trades. Your comments, along,With any gdggestions for
improving the training materials should be mailed to the above

Jr ,

- address.

PermissiOn is granted to any non-profit organization to reproduce
these materials, in whole or in part,--for the intended purposes.

4.

Rqlprt-W. Mitchell
Regional AdMinistrator
Region I.

.JUNE 1975 .
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FORWARD

PROJECT RETRO -TECH haS evolVed from effortsby the Federal Energy
Adminisration (FEA) to fill a need expressed by.various consumer
groups. On the onelland, -community services agencies which utilize
Federal and State'funds to winterize the homes of fixed and low-
income elderly and families have pointed to a-...need for a source of
technical know-how to improve-the effectiveness of their winterizing
measures, either in-terms of higher fuel savings or reduced
installation cost.'

7

On the Other hand, many consumer groups have pointed to -the dif-
ficul.Ei7 in locating qualified technicians who. specialize in winter-

izing homes. Firms which sell either insulation or storm windows
and doors are not always properly staffed-with trained specialists
who can make an overall assessment of thermal deficiencies and
recommend optimum corrective action. Misapplication or lack of
attention to any key element in the total winterization process
can'negate the, fuel savings and cost savings resulting from the
installation of insulation and storm windows.

The shortageof skilled and trained technicians who specialize
in winterizing homes will be further aggravated during the next'
feW years as homeowners turn to retrofit measures for relief from
the higher cost's of energy.

The expanding requirements.for a large cadre of skilled technicians
who have been trained in techniques for winterizing the home of all'
segments of the population will place additional burdens on the
vocational-technical schools at the secondary, post-secondary and
adult education levels. The Home WinterizatiOn Course developed .

by FEA is designed to assist the vocational-technical schools to
meet this challenge.

It should be pointed out, however, that the FEA Winterization Manual
is only one of a series of training materials being developed by FEA,
HUD, and psivate induitry groups. These additional training
materials, when they become available, will enable the vocational -
technical schools, nat only to expand the content of the initial
Home Winterization Course, but also to-add other ,courses to train
the cadre of spedialists which will be required to fill the many new
business and employment opportunities being created as a result of
the-increased emphasis on home winterization by all segments of the
population.

4
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_..__GENERAL LESSON

FOR

HOME WINTERIZATIOWCOURSE

A. COURSE OBJECTIVES:
ON

1. Given the FEA"Winter*ation. Manual and Job Book, which
.41w

are based-.on known technology for retrofitting residential.
hoUsing, the general objective of'the Home Winterization
Course for Work=-Crew Supervisors is to train community
services groups to utilize available technology when
retrofitting residential bousing,7under government-aided
iiiiiizing.progiams, as an effective means for improving
thermal characteristics.of bousing'and reducing energy
consumption-.

. Given the.FEA Winterization Manual, and Job Book (as well
as other training materials as they are developed by FEA
and others) , the 'general, objective is to enhance the .

.-vocational and avocational.o0portunities of youths and
adults enrolled in both the accredited. and non-accredited
construction trades programs,:brmodifying the curriculum
of these progkams to include such courses, .teach±ng
modules,and/or lesson units as may be.appropriate to ,pre-
pare studentS,for the new business and employment oppor-

U tunities -that are being created'as a result of increased P

emphasis, on home winterization by all ''segments of the.

population.' -

INSTRUCTIONAL OBJECTIVES

1. ESTIMATION: Given the physicaldimensions and construction
'features of a detached'.residential structure, a student ';
will', prepare for the homeowner-a written analysis (Job
Book), containing the fallowing:

a. Identification of gross.thermal deficiencies of the
structure which result in heat losses byrinfiltration
and conduction;

b. Comparison-of current heating requirements with the
potential savings;



c. Job Write-up, from which the material specifications
and"bill of materials will be prepared;

3d. Bill of materials for-the feasible remedies, inb uding
costs and pay-back pericki%

2. INSTALLATION: Given a job write-up Mob Book) for a'
detached' residential structure, the student will describe
and/or demonstrate to others the proper methods for
installing thespecified materials. In addition, the
student will describe and/or demonstratb the method for
conducting a post-evaluation at the end of a heating
season to. determine th actual energy saved by, retrofit
program..

C. EQUIPMENT REQUIRED

The following equipment is required for the classroom lectures
and/or demonstiations:

01 - Projection screen-

1 - Overhead Projector:

1 - Set otTransparancies (Prepare from charts.contained
in supplement to this GuideY

1 - Set, 35 mm Slides - Optiohal (may be obtained on loan
from the FEA Regional Office)

.

1 - Sample of common foims of insulation, and other winter-
izingizing materials.

D. STUDENT MATERIALS ",

PEA Home Winterlzation Manual
21.. PEA Home Winte4zation Job Book

fr

-/
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LESSONS

Lesson plahs are
topics:

included in this booklet on the following.

Topic
Suggested.

Class Time
(hr:min)

1. Overview of Course 0:30-

2. Introduction to Heat Loss.... 0:30

3. Heat Loss By Conduction 1:00

'4.. Heat Loss By Infiltration 0:30

Home Winterjzation in 4 Steps

5A., Step 1 - Inspection 0:30

5B. Step 2 -.Calculation d 0:30

5C. Step 3 - Evaluation.

_1:00

5D. Step 4 - Installation 3:00

6. Job Book Example by tudents . 0:30

Total Suggested Class Time 8:00

F. INSTRUCTilioNAL 'STRATEGIES

1. Course fpr Work -Crew Supervisors

In cooperation with the State Energy
-Office of Economic Opiportunity, tec
schools are encouraged to offer this

Officd and the State
icalArocational
to 12 hour training

course' o work-crew supervisors, foremen or estimatdrs
who are engaged in INctverninent-spo,Esored programs -for
winterizing the homes of fixed and low-income elderly and
families.

VY

,-3-

4
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2. Post-Secondar and/or Seconda Voc

A 4

a/ fr
k.,

ltin. 'Z'XAfil

4' ., eN. j-'alFor students who are pursuing a career j.1- 67Ckcaeo1... ti....

struction and/or retrofitting- field, the V.1011Aocatm
technical schools are encouraged to motip-17,; ,J../: Ire, ilnyi,sqlai,

programs by incorporating one or more (If te0C"i co1,1 c

into such related courses as carpentry, C'' ir.iti.A

struction/rehabilitation, and HVAC.

. Adult Education Program
, 00e4

For adufts who wish 'to enhance' their xrpeA--taVa ,97-ols
tional opportunities, the vocational-ty sellyi-Mt.
encouraged to conduct noncredit coursy 1-)"a\4t-ne vilicollii
ization based upon the existing as well '1'k fO475. .`1.1g,
training materials being developed by zy/i r' =,01e-

i

-G. FORMAT OF LESSON PLANS
-,.../.

$ . .
,

wjtN, ,

The .lesson plans which begin on the fojP, /2paeteaChm
contain "Points of.Emphasip" to be cov%fal", -the ilasie'k'
during the classroom lecture ..Adjacent v? Ay ege and
point is a page reference in the studetl Nti-talffore
the Chart No. of the visual aid i4, be wad xeifl
the emphasis point. ,

0% 6
'Thevisual aidsl.either transparencies,fOreVz.heAlis
projection or 35mm slides, should"be,pt-094," 1.ocA

. from the set-of 8" x 10-1/2" charts cotx,!-4-" .111 Guide
separate package which accompanies thift ''-' ,z-10 y-iate
Each chart is numbeied to coinciple-wit4 'r-11# '114-pr-09 g

Point of Emphasis. ,

I.
s"If eqUtpment is not available to yOu fp - MA7i041

transparencies from he accdmpaning chkce'V\ZveO'ch
sets of transparencies ha4.re been distrtpat )4' c) 0,*

State *Ehergy Ofeice in New England for .00 '-uli
vocational - technical, schools.

-;ii-N
r For the convenience of t Teacher wherx r e :1114

Les'sonlani'eadh chart appears in Rini). _I",1: Ade:
bottortObf the appropriate page of tlie itioaw Gp.7

41%

r.
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LESSOR PLAN NO. 1 .OVERVIEW OF COURSE;-

row-mm........ .. .. ..
.1.40fINTS 0 F, E'MP11ASIS. Manual

Page
Chart

No.
.

1

.

Objective(s) of Course:

.

.

C-1a. Learn-to use simplified techniques ,
for utilizing known technology when
retrofitting residential structures
to improve thermal characteristics

0
and reduce energy con5Mmption.

.
_

.
.

b.
1

,t
\ _

.

(Lesson continued on next page

Chart C - 1

PROJECT :RETRO-TECH

HOME

WINTERIZATION

COURSE

Chart C - 2

,lliMIIMOBAL-284:1131S

STUDENT WILL PREPARE WRITTEN ANALYSIS CONTA IN ING

locortrturtmor DEFICIENCIES

C2) COMPARISON or REQUIREMENTS/SAVINGS

CD Jos SPECIFICATIONS

CID Btu: of RATERIALS

nmuunm .

STUDENT WAIL:

CD SUPERVISE APPLICATION

C2) CONINCT POSTEVALUP.TION



LESSON PLAN NO\ .1 OVERVIEW OF COURSE.

:(Continued from previous page)

*POINTS OF EMPHASIS Manual
Page

Chart
No.

.

2.

.

.

Instructional Objectives
.

.

.

.

.

.

-

Estimation: Given the physical dimensions.and
construction features of a detached residen-
tial s.eructuzG, a studentwill prepare for the
omeowner a wr-tten anal is (Job Book), con-
taining the iollowing:

(a) Identification of gross thermal deficien-
.cies of the'structure which result in
heat, losses by infiltration' and o6nductio

,

(b) Comparison of current heating requireMent
with the potential savings; so

)c) Job Write-up, from which the material
specifications and bill .of materials

1 will be prepared;
.

.

(d) Bill of Materials for the feasible
,remedies, including costs and pay-back
period..,

.

>,

Installation: Given a job write-up (Job Book)
for a detached residential btruOturp, the
Student will describe and/or demonstrate to
others theproper methods for installing the
specified materials. In addition, .the k
student will describe and/Or demonstrate thb

atmethod for conducting a post-evaluation at
the end of a heating season to determine the
actual, energy saUed by a retrofit program..

,

--.

.
. .

C

. .

i

.
,

-.

(Lessod continued on- next page)



LESSON PLAN NO.1 OVERVIEW OF COURSE

.

POINTS OF EMPHASIS . .

,

Manual
Page

Chart
No.

ow

3.

4,.......

.

. -

.

.

.

.

Course Content:
.

(a) Introduction to Heat Loss.

(b) Building Heat Loss by COnduction, ,

. A-
(c) Building Heat Loss by Infiltration.

(d) 4.Steps to-Home Winterization ,

Optional:
- .

(e) Laboratory Exercises -
.

'

.

,

,

-

.

C-3

.

.

,

.

-.

. ,
(f) Field Exercises'

; (End of Lesson N6.1.1 .

.

=

S
.

Chart C 3

s .

HOME WINTERIZATION COURSE
I

LESSONS

A. INTRODUCTION TO .\
HEAT LOSS

B. BUILDING HEAT LOSS
BY CONDUCTION

C. BUILDING HEAT LOSS

BY INFILTRATION

D. 4 STEPS TO HOME

WINTERIZATION

7-

7

(

F
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PLAN NO.

. .4

INTRODUCTION TO H. LOSS _

- c
A

L

7VC . 4

10-
' *.P 0.S,T S 0 F- 'E M P H A S I S - :

- . I: , ' 4' 'r .

,- _

' ' Kanual
Page

.

I * ..

Chart
No.

"i.

2.

.1

-

. , .

'7---e

Most homes cap. use much less- fuel with-
out sacrificing comfort. "Fuel can be
"Saved by improying bdilding. .

.
A -

. `.
i . ' ...'.

It,rs notthe "Cold" that.comes in; it
is the "Heate-buy that escapes to.

_theoutside. 4 t
. .

. .

.

. -

. .

,
,

_

_

'

.

_

1

..

--4

A

1

_

C-4

C-5

.

t

.

(Lesson continued on next page)

Chart C- 4

MOST 1-10KS

CAN USE H.
MUCH tESS FUEL

WITHOUT'

SACRIFICING

'COMFORT

8

Chart = 5

IT IS NOT THE.

COLD
THAT-COMES IN

IT IS THE-

HEAT WE. BUY

THAT ESCAPES

TO. THE OUTSIDE

S.

a
1:3

4)
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LESSON I:LAN.NO. 2 INTROthoTICON V TO: HEAT LOSS .
(COntinue rom'previous page)

P b-I N T S 0 F E 4,P -H A S
;
S. \Itimmial Chart

)
Pole- No._

3.

. .0

. .1:teat which escapes must be r6placed-./- C-6-
,.

/

i.

.

- .

. .

4., When less heat escapes, less fuel, is ',- 2 C-7
_

requii-ed. - _ . '

- *---
. ,

*4 'd1

9e

. . .
. ... ,

(Lesson continued on next page)

TO
P

.ClAxt C-6

,70

Chart C - 7

HEAT
GIVEN OFF

IFIr THE -

HEATING PLANT
-MEL 6TEMPERATURE INSIDE STAYS UP

IM
HEAT LOSS
FROM THE

BUILDING

LESS HEAT ESCAPING
MEANS LESS HEAT AND LESS FUEL

'NEEDED TO STAY COMFORTABLE INSIDE
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LESSON PLAN N0. 2

1.?

a

INTRODUCTION TO HEAT LOS
%.

%

{Continued from'previpAs page).
I .

,

.: '
. . . it

. . ..P. 0 I N T S 0 F ,,E .M P H. ,A s r .s." ::.;.', --,?..,7:blart,iiial
.. _\---
..=.^.-,,,,

.,
Page

Chart
NO.

.

5.

6.

.

.

P

....

. , .

i'' ' ".
..% N

*.

.. ' l

"BTU" as a unit of measure-, 5'.yery .-.-...
'tismall . ' ... ,,,._,, ., ,

,
.. - . ,..

,---

Heating 'Unit concept, urii.1'- simplify
calculations. ...

.
.,Ir .,.

'One h a... tin. g u nit

.

represents :out 1000,

:.

CA .'

,°;..

-
, -:;,

.

,
-

..:.-

. ri :

T ',S.
--.....%

i

.- .

,
., ..

. ,
, ,

C-8

C-9 .

-

- e
J

f-
..,

-

BTUs.
)_ - . e

(Lesson continued pn next page)

Chart C -8.

British- Thermal Unit
V

IS
THE' HEAT NEEDED -t6 RAISE ONE FOUIL

OF WATER ONE DEGREE FAHRENHEIT

41 APPROXIMATELY THESINM,T GIVEN.

OFF BY BURNING -

2 ONE .KITCHEN MATCH

i

-Chart C-- 9.

10 1 5
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LESSON PLAN NO.2 INTRODUCTION TO HEAT LOSS
(Continued from prev&ous page)

.

POIN'T,S OF El4PHASIS
y

Manual
Page

-

Chart .

No...

.

7.

.
.

8.

.

k - .

Heating requirements are calculated on
seasonal bas# to determine t4a1 fuel

,...-Ause. .

1
.

.

District Heating Factor concept.allows
for'climatiC differences between areas.

.

.

. .,
_ .

.

3_

3

,

C-16
.

.

C-11
C-12

.

\ (lies'son continued on next page)

Chart C -10 Chart C - 11

IF
THE ARkA HAS
4000 HEATING
DEGREE

77

1171E

DISTRICT,HEATING
PAMIR

IS

1 45
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LESSON. FLAN NO.

.

INTRODUCTION TO'HEAT LOSS-
0

(Continued from previou's page)
..

. ROINTS. OF EMPIIAS, S
. ,..

,
. .

Manual:
Fage

Chart
No.

.

9.

.

,

.

....
- 4 v

, . .
z. .

HOME WINTERIZATION IS A 4-STEP AOCESS:
.

J . -. r.

:(6.) STEP 1: 'INSPECTION OF THE BUILDING

,,

. _

. ...

.:--2

-J.

.

.,-

,

.

C-13

C-114

.

.

Inspect the building to determine
its construction characteristics.

..:-

.

.

7 STEP 2: .CALCULATION OF HEAT LOSSES
Calculate the heat loitises from the
house:

iF

,

,.

(Lesson continued on next page)

Chart C -12 Chart C 7 13.

HOM

WINTERIZATION:

IS A

STEP

PROCESS.

ti

12 -
17



'LESSOli PLAN NO.

O

. INTRODUCT=ION 'TO HEAT LOSS

continued from- previous page
.

,'
,

_

0
. m .

P _0 I N T S 0 , E H PHAS IS
.

Katmai
Page

Chart
No.

.

o

- : _

-
,

.

-. I

10:'
"

'I

--4 J

- . ..

(c) STEP 3: EVALUATION. OF THE DATA

S

%

.

3

.
,

.1C-14

n .

.

C-15

.

: '.
Evaluate the buildingf character-

.;: Istics and heat losses to determine
what measures should betaken.

,- .
--...

(d) STEP 4: INSTALLATION OF MATERIALS
Install the winterizing materials.

JOB BOOK has been designed fOr. recording*
-, this information on each separate build-.i- to be'-wintrized.ng e

c,?
.

, ,

(End of Lesson No.

Chart C

4-.STEli PROCESS

1. INSPECTION
OF THE BUI DING

2.CALCULA ON
OF HEAT LOSSES.

3. EVALUATION-
OF THE DATA

4 INSTALLATION,
OF THE MATERIV

1'

IMO 13;

Chart C - 15
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LESSON PLAN NO

t

BUILDING HEAT LOSS BY CONDUCTION'-

. .
.

POINTS' OF EM,THASIS.

-----A

Manual
Page

. \Chart
No.

1.

2.

3.

.

. - .

. Heat loss by Conduction means heat removed
by flow through the exterior materials.

7:-
. Rate of Heat LosS depends upon:-

- Area of surface
- Length of time
- Type of material

,
, ,

- Temperature difference
. -- across the surface.

,
.

,Materials which have low rate of heat flow
are thermal insulators. .

\

4

4

-

.

C -16

C-17
_

C -17

(Lesson continued on next page)

Chart, C - 16

I

CONDUCTION.

4 HEAT LOST

THROUGH THE

EXTERIOR SURFACES

,*hart C - 17

14 ..-



LESSON 'PLAN NO,. 3 BUILDING HEAT LOSS BY CONDUCTION

(Coptinued from previous page)

1

.
.

. .

POIN-T'S OF EMPHASIS
- . . .

-

.

Manual
Page

Chart
No.

4.

,

.

.

.

-1,

5.

.1.

$

'

: .

Types of insulation material commonly used
in building construction are:

(a) Loose'Fi11

%

4

4 -

4

A
.

.

-

(Show
SampL
of
each

(Show
Sampl:
of
each)

.

(Show,
SampL--
of
each)

,

,

.

.

Va

Glass or rockwbol, wood fiber,
plastics

.

- Low cost
- - Use on horizdntal surfaces

Will settle .

, . .

.

'(b) Blanket or Batt .

.

,

,- Glass or-rockwool, wood fiber.
.Low cost ' ,f

- Most common' -

-: - Common thickness 3-1/2" to 6"
- Common widths 16" & 24"-
7 Blarikets come in rolls
-'Batts come i shorter lengths
- Both comp' wi or without, vapor
barrier. ,

. .
.

(c) Rigid Insulation 7:

f
- Fiber boards, foamed plasters,
- Higher cost diwl'
- Generally not used for _home i`

" winterization. ,

.
- .

Insulating value of material is measured,
by its Resistance, or "R" value.

' . 4
The higher -the-"R" value, the
better the .insulation.-

.I,
- \ r

j ,

1 .
.

(Lesson continued on next page)
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LESSON PLAN NO. 3

4 .

BUILDING HEAT LOSS BY cokDricTtpw
. .

(continued from previous pa e)
12

-.. ,

, _ AN_.POINT S- OF, 'EMPHAs,IS41
i . ,

.

.

1

1

NanualChart
Page

, .

.

No.

6.

.

4

.

.

-

.

.

.

. . .

From the table of "R" values in the Manual,
compare the values of some commovaterials
found in house construction:

- -,
(a) Air Film and Spaces

-

-(b) Mas
. ,

,
-

. .

6

-

_

0

. .

C-184

0-

-...-

C-19

C-19

(Lesson continued on next page)

c. Chart C.- 18
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LESSON PLAN NO. 3 BUILDING HEAT LOSS -BY- CONDUCTION

(continued from previous e
N

.3

--- ' 4POINTS OF E MPHAS /S Manual
Page

Chait
No..

..

.
._,

.

(c) Building Mateilals - General
i

(d) Insulation Materials

.(e) Windows and Doors

. .

,
-

6

6

C-20

C -21

C-

.

u .

(Lesson continued on nexi.4page)
Chadq C - 2-6

AMMELBSIMALS

-Pimatrus_
"

BIBMieW =la=
3P1' 1.00
3/4" 2.10

0.79
112' 0.63
sir 0.47

Ira x r 0.41
Sir 1.05

Nom ammo. OR swum
Fan smite UNULATINS SIOLONSITS

Pumas.'
Pomo.
Fumes.

Lams muss
km i. mils
litinot, Toast AIN MOM 3/11' 1.00

low SUMO. 3/4' 0.94

Mats= soon. 113' 0.13

sir swim uan ruarso sir 0.42

lists[ swot. 3/8" 0.32

ream mom rmatos 1/4" 0.31

imam PAPIN 0.06
0.00

Mom monis 0.3T

Ammoo.r-estosuts. 0.411

Lima_sso 0.01
Goa mu rum no* 2.04

losmotto rum 0.71

17

Chart C - 21

oaxamilmanws

:. Barred/! '-- PULIMUI nr...U11..
Kama am son ., S r 3.70
Ilumcr oo soars 3-1p" 11.00

lumar oft sorts 6' 19.00

Loom nu. . r 345
bout uesoanio Doom (smormins) yr ; 2.10

iag1315111UM

To SIMPLOT mammon. ma roc roLLowtis AMIN:anal 'R'
MIMS.

SIMS intim 1.00
&mu mica 2.00
&UNION Dodo 2.00

S.
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XESSON PLAN NO. 3 BUILDING

continued fr m

P 0 I- N T A S 0 P EMP HA

7. "R" values of materials can be added 0
together to obtainan overall resist,e"
or "R" value of a building section.

(a) Typical overall "R" for wall aec:Od

'(b) Typical overall "R" for. ceiling.
- .

(Lesson continued on next page)

Chart C - 22

Interior lorfaco .S0

311r Gypsum Board

3 1/2 Blanket InneIddion

O

1411" Plywood .47

level. Siding

.32

11.00

Z rrrrrrr Serface .17

Overall It I 13.43

18

5

Nrt

3

23
a



TfitLESSON PLAN NO. 3 BUILDING HEAT LOSS BY CONDUCTION

Con inued from, previous a e

POINTS OF- EMPHAS rS Manual
Page

Chait
No.

8

(c) Typical overall "R" for Roof.

"(d) Typical overall "R" for Floor.- '

,

Vapor Batrier: Moisturein air exerts
pressure. Moisture flows from high
pressure side to low pressure side.

As moisture flows from inside to outside,
tiw temperatUre drops. When the dew
_point is reached, the moisture condenses,
causing wetting of insulation and,framing.

..,

.

5

5

C-24

C-25

C-26

.

(Lesson con. ued on next page)

Chart C 2-4

- 19

Chart C 25

24
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_LESSON PLAN NO.3 BUILDING HEAT LOSS BY CONDUCTION

.a.

(Continued from previous page)

POINTS .0 Fe EMPHASIS
.

Manual
Page

Chart
No.

.
. i

..

Since,vapor barrier will reduce the
flow of moistUe-before it reached the
insulation, place the vapor barrier on
the.inside.-(warm side).

, (a) Poly film)and aluminum foil are
excellent; kraft paper is average.

(b) Seal with pressure joint. Remove
. moisture that escapes thi.ough

vapor barrier by venting to the
outside. ,

.
_

(End of Lesson No. 3)

_

- 0.,

.

s

.

(Lesson No.4 starts on next page)

Chart C -26

0F TEMPERATURE

50% RELATIVE

- 20.

. Chart C 27

INFILTRATION,

HEAT LOST BY :

COLD AIR

'COMING IN
AND ft

-

WARM AIR

GOING OUT:



LESSON PLAN NO.4-- 'BUILDING HEAT LOSS BY INFILTRATION
P-

.

. .POINTS *OF EMPHASIS
.

.

.

Ma At'
Page

.

.

Chart
No..-

1.

,

.

.

I.
.

Heat is lost by-cold air coming in and
warm air going out. This leakage or
infiltration is caused by two factors:

,

(a) Infiltration by Wind occurs when
wind flows in on one side and warm
air flows out on the leeward side.

r"-(i:1) Infiltration b17'ChiMney Effect`
occurs when inside air is warmer
than outside air. The building
acts like'a chimney: heated air
which tends to rise 'leaks out of .

cracks, and is replaced by cold-Air
which is sucked in at lower levels.

.

. %

'.

7

.

.

7

C-27

C-28
,

C-29

.

.

.

_(Lesson continuedon next page)

Chart c 7 28

- '21

Chart C - 29



LESSON PLAN" NO.4. BUILDING HEAT LOS. BY INFILTRATION

(Continued from previous-page).
,POINTS OF EMPHASIS

_ .-

.

Manual
Page..

.
.

Chait
No.

2. ,

.

.

.6...

Each cubic ft. of air that must be
heated requires.0.02 BTU for every

.
one degree F increase. _.

Infiltration Check List de'scribe's the
typical conditions which result in
-infiltration rates of one, two and f
three air changes per hour.

, 1
.

. . .

.
.....,

End of Lesson No. 4

-

.

a

.

'10

.

-

C=30'

5

1

.(Lesson No'. 5A starts on next page

Chart C 30
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LESSON PLAN NO.5A HOME WINTERIZATION INJ4 tTEPS

STEP 1 INSPECTION.

POINTS 0 F. EMP'HASIS. Manual Chart,
.

.. .. Page Na.-
_ . ._ ., _

. .
.-

1. (Refreshe'r from Introduction Section) 3 .

HOME WINTERIZATION IS A 4 STEP PROCESS: .

.

(), STEP 1,--INSPECf -UT building. to -.

..- -

. determine its cons udtig4 -'

1 sses

.

characteristics i
, - ,

--(;h) STEP 2 .- CALCIILATE the heat
( 4_

,

.

.

, from the building.
. .

, .
.

(c) STEP 3 -"EVALUATE the building ,.

- . characteristics and heat losses -
to determine what measures should 0

!

,

be taken.' ,

, .

.
. .

. -. .- ,

(i) STEP 4,- INSTALL the winterizing
materials. - J

- - ,
. \

. )

2. JOB BOOK is designed to enable a Work-
Cew. Supervisor (or Job Estimator) to ,.

follow this 4-step process in a systematic -
, -

. .manner. .. .- .
.

.'
-

.
.

Perhaps, the best wayto become familiar
with .the- JOB BOOK is to simulate the '-

process by working out an example of a i
building to be winterized.

.

4

'
The elfgrts that you will see ha'e been
marked up to show the information tat .

an Estimator will obtain when .he inspects
=the building to determine the construction

- , characteristics.
. .

. . t ,.
r---- 61". Cr

_ ,

. .
. P

. . .

. %

. -

(Lesson continued on next.paqe) . ,'

-.23
..<



LESSON PLAN NO.. .5A STEP 1 - INSPECTION
I.

1:01(continued from previous page)'

P 0 I N T S OfF EM,PHASIS Manual
Page

Chart
No.

1.

.

,

STEP 1' - INSPECT the building to determine 9

9

.

.

c.-31

C-32

the contruction characteristics. .

- ,

(a) Visual. inspection of building.
should consist olthe 10 steps .

listed on chart:
-

.

MEAceiER OPTION FOR kEMPHASIS POINT NO. 3(a)

Shaw 35mm'color slides, See page 28.

Slides are available on loan-hasis.

_

(Lesson continued'on next page)/

Chart C -31-

STEP ,PROCESS

INSPECTION
. OF THE BUILDING

A-

er

".

Chart C -32

- 111123.11.2110.11/1IZEUMIL

L Too ovosou. lonsoios otommes
CLiono, Womb Stomou. klorr)

2. Puma .norm 'Hom(r. ozone)

41t

3. Roam roots Glotocr. Iltont)

R. Oiroz comma oF mom
4:6114( SON MOM. LACS OF PAW. CIMILICII/IM

5. boa voga. coorriocnoo

L O. mum. wow
7. Cam now conswirla

L -bow rowan= Foo-atocts. .

I. Oa[ SON toorwrosszon. rtio. I ono
MUM SOON CONICILY A TIOrr PIT)

I L - Tom Tomo occormo

4

2
29

4. -



LESSON PLAN NO. SA STEP 1.- INSPECTION

(Continued from previous page).

/-

P OIN'TS 0.F EMPHASIS I

1

Manual
Page

.

Chart
No.

. .
.

(b) Fill in the JOB BOOK: , . ,, 9

During the inspection, fill im the
, sections of -JOBIBOOK marked "Fill

.

In At The Site".
,

,
(NOTE: .T 6 student will be able
to follow the Teacher's instructions
by referr ng to the example which'
follows page 12 on the Home Winter-
-_i.zation Manual). ,

(1) Cover: Name and Address j , 9 C -33
.

' (2) Page-1: Description of
Building. 9 . C-34

(3) Page LA: Dwelling & Heating- 9, C-35
Information

4

.

(4) Page 2: Infiltr4ion Table 9 C-36

(5) Page a: Table of Floor
. Materials" 9 C-37
,

(6) Page 4: Table of Ceiling/
.-,

.

Roof Materials 9 - C-38
. . ,

.

(7) . Page 7: Table of Wall Materials 9. C-39

. *(8) Page 9:- Directions to,71House
_ Location 10 C-40

.
1

. .

'.
.

':/-
.

'

.

.

.
.

.

..
,

. . .

.

.
.

End of Lesson 5A
.

.

. ,..

Lesson No.' 5B starts on:Page 29)-



Chart C - 34
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. Chart C - 37
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LESSON PLAN NO.5A STEP 1 - INSPECTION

(Optional - See page 24)

. POINTS OF EMPHASIS
.

Manual
Page

Chart
No.

. . .
,

. TEACHEH OPTION FOR EMPHASIS POINT NO.3(a)

(NOTE: In place of Chart C-2, the
folloWing-35mm color slides may be.
used to 'give the students a visual

.

impression of the construction. ,- o
features'of the building in.the-ekample -,.
to be worked out by the clast. If these

. slides are not available from the State

.

Department of Education, they may be.
Obtained on a loan basis-from the Regional

;
.a.

Office of the Federal Enbrgy_Adminittration).

3.. (a). Visual inspection of building:
. .

.

(1) Front view
.

S,-1.

(2). Right side view (showing carport) S-:2

(3.) Rear view i S -3

.

(4) ,Left, Side View . -
.

-S-4
.- .

,

.
(5).. Take overale-aimensions 5-5

.

(6) Measure windows
.

S- 6

(7), .Measure Doors -, 5-7

y

. ..,

(8) Speak' to occupant . S-8

49) Check ondition of ex-eerioe
-. 1

S-9 .

o

;

. ,(10)-Check wall construction
,

. .

'S-10
.

(11) Chedk deilingsr roOf, flOOrs. `S-11

. (12) Inspect. foundation . S-12

(13) Look for cracks and.crevices . S-13

(14) Check for infiltration S-14
(TURN OFF SLIDE PROJECTOR) _(END OF SL]

(Emphasis Point No.39,) is back on page 25)
23 7



S SOF1-- PLAN NO. 5B. HOME WINTERIZATION IN 4 STEPS
STEP 2 -. CALCT:LNYI-1

,
.

P 0,IN-TS O. F EMPHASIS '

- 4:,.-

,Martual

Page

.

Chart
Nor. .

.1.
.

.

,

1

.

STEP 2 - CALCULATE the heat losses. 11

_

C 41

r
,

',.

expected during a corriplete heating
season: (These dimple calculations .

do not hawe\t5ibe done at the job site).
.

(NOTE The JOB BOOK pages shown on charts
C-4J thru C are to be completed during
class'time teacher and students.
Copies of the completed charts are included
in this Guide 'and in the Ma.nual).

,

.

.

.(Lesson continued, on next page).

Chart C -41

4- :STEP PROCESS:

77-

1. INSPECTION
OF THE BUILDING

2. CALCULATION
OF HEAT LOSSES

29 -
34



LESSON PLAN NO. 5B+ STEP
,

2_-

(Continue
ION'

Kati pievioii page)17

.
. r

..... z.-
PO

/
INT.S -OF -.EMPH-ASI.)S.

.

Manual
Page

Chart
No.

,.

_

.

.

.

_

.

.

,

.

(a)

. , .

. ,

JOB BOOK .Page 2: -

.. ..

.

%

,_

.

\

,

.

-.

.

.

C-42

A

.

4

.

.

,

Heat:Losses by Infiltration

(1) Enter Floor Area and, Ceiling -

Height from pagp 1: Calulate
volume of building.

(2) 'Estimate the Draft Index
, based on the check marks in

table. .
.. .

41 air change) x (1)
-(2 air changes) x (3

-7.---= 4 =-1.75

Round to 1.8

.0) Enter District Heating Factor
from page IA.-,

(4) , Multiply these factors by
_ -0.02 BTtJ/C-u.Ft./1°F toy:

determine Required Heating
Units.

.

.
... '.1) . . .

.

<5) In-a s'iilar manner; ,determine
. Potential Heating Units based

on Draft Index =1.-

(6) Subtract to determine Potential
Heating Savings, and enter 'on
bottom line.

.
, .

.
.

.

.

r
.

.

,

.

, ,

.
.

.

(Lesson continued on page 32)
2

.

,
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°
Chart C - 42 (Form To Be Completed During Lesson)

t
1--,. ,

)

On pages 2 thru 7, calculate the heat loss by Infiltration and,by.Conduction ihruthe
separate parts of the building, and enter the results in the table at the bottom of each .

page, and in the Summary Table on page 8.
. .

Volume o4 Ai:.
in building

Floor Area

ft.

Height to ceil-
ing Ito upstairs

,... ceiling in two-
-''story house)

Volume,

"'NEAT LOSS BY INFILTRATION

HOUSE DRAFT INDEX: Oppite each of the four component parts of a build-
ing in the table below, place a check mark in the circle adjacent to the
features which best describe the condition of the building,

BUILDING
'COMPONENT

.

.
ONE

Air Change O
Per Hour

TWO'
Air Change (2)
Per Hour

, ..

THREE
Air Change ICI
Per Hour

CELLAR

or

CRAWL
SPACE

..,'

Tight, no cracks.
caulked sills,
sealed cellar
windows.. no grade
entrance leaks

0Plywoodywood floor. no
trap door leaks,
no leaks around
water, sewer and
electrical
openings

Some foundation
.

cracks. no weather
stripping on
cellar wndows.
grade entrance
not tight

Tongue and groove er
board floor,
reasonable fit on
trap doors, around
pipes. etc.

-

Stone foundation.
considerable
leakage areal poor
seal around
grade entrance

Board floor, loose(2)
fit around pipes.
etc.

.

WINDOWS =A.Store windows 'Or
with good %:.;fit

,

,No storm wintrows. 0good fit on
regular windows

No storm windows.
loose fit on
regular windows

DOORS Good fit on
storm doors .

Loose storm doors.
poor fit on
inside door

No storm doors .

.

lodse fit on 1

inside door

WALLS Caulked windows
and doors.
building paper
used-under
sidin2

Caulking in poor
repair. building
needy paint

No indication of
building paper,
evident cracks
around door and
window frame_ 4

MULTIPLY the number ofcheck marks in the 'first column.by l: the second
column by 2, and the third column, by 3. The Draft Index.wiltbe fhe turn

. of these products...divided by A. "-

ckftx)f-sLx
Draft Index District Heating

. Factor

V.02
ea0elkg Units

/Sow Required
.

\I . .. .

Potential Sav,nas by 5educlna Lriciltration Isik.

It'shoUld bepossible.to reduce the draft index for a building to 1 !that Is reduce the npaber of air
changes to one per hour/.. If the draft index for this building'Wein .improved to 1, the infiltration ,

Joss would be:

17394u-ft- X
Volume

(from above)

1

Draft index

X 2 X .02 NAIIM 296
District Heating Potentialoyeatjpg Units 1,

FeOtor.

. .

Subtract the potential heatiNg units from fhose mow:*required and enter here, ft. 1234

TYPE OF H LASS

HEATING POTENTIAL . HEATING
UNITS HEATING UNITS TO
REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED

IINFILTRATION V j5732 1236 .

PAGE 2

31 -



LESSON PLAN NO. 5B STEP N. 2 - CALCULATION

(Continued from page 30)

_

'POINTS"' OF EMPHASIS ~
-

.

Manual
Page

Chart
No.

'A.

. ,

.

.

t

s,

.-

,

.

r(b)

.

.

.

.

JOB BOOK Page 3: Heat_Losses by

.3,

.

.

C-43

.

.

..

Conduction Through Floors -

(1) Enter 4.9ar fromrom page 1
. ,

(2) Select appropriate Floor. .

Exposuregactor
.

From(3) From Table 1 on page 12,
obtain the "R" value-for each
material in the floor. Add
these "R" values to obtain
composite "R" vulue for' floor.
Round off value to nearest
ten 'of unit. .

. .

{4} r pistrict Heatin5 Factor
i frorqp -e lA

_

(5) Use the' t s to determine,
the Required Hating Wilts

.

and enter of ottom line.
.

(61) In a similar manner determine
' Potential Heating Unit
z--base. on Floor Exposure F ctoi = .

0.5..50
. r

(7) Subtractto determine Potential
.

Heating Savirigq, and enter on.
bottom line.

- .

(Lesson continued .on page 34) ,



Chirt-C 43
4
(Foru.To Be Completed During Lesson)

HEAT LOSSES SY CONOUCTiON THROUGH FLOORS

0.

.° .

Floor _Exposure Factor ,

Select the appropriate factor from
the descriptions below:

1.0
Buildina_oo posts or pillars
with neskirts below floor

\..

6..13IN Crawl space skirted

ORocklwall basement 0.8

irliorethan two fleet of base
ment well exposed above

. grade 0.8

['Building on Slab 0.5

0.5
Building with tight crawl

le space

D Building with tight base
nent Cheated orunkeatedl 0.5

Floor Area
(from Build
ing Descrip
tion!

q.ft.

'R' Varue of Floor

List belowall materials in floor-deck, Including carpet but-
neglecting floor Joists; starting fivm insidi:surface and work-
ing down.

insert''R' value for each component from Table.!

,paterial ickness .'R' Value

ESEEEMI
MEMTIVIII ill NMI

1;01111E1E1Errerl -2-11

PLY WOOD

all; X
Floor
Exposure
Factor

District "'

Heating
Factor

'Total-

SluetR

1.11,717 I

}Heating. Units
' Required

potenjiai Savinos,On Floor Heal Losses

Floors can sometimes be insulated to reduCe heat loss but this is often ifficult, and where Water apes
are below the floor may Cqpse freezing problems during verytcold spell" However; every floor shoul be
protected from drafts, eta, so that it kas a floor exposure factor of 0.5. With this exposure factor for,
this building, the heat loss-through the floor wouldbe:

Floor Area
From Above

sq.ft.:10( 0,5
Floor

Exposure
Factor

11111,

District- 'R' Value

Heating' from 4!',Ive

Factor

Subtract the potential heating units from those now required and Enter Here 1

Potential
Heat ing Units

I:innommmore. UNITSTYPE OF H_ T L REQUIRED

r .

Potential'
Heating
Savings-

POTENTIAL .
HEATING
SAVINGS PROPOSED CHANGES TO STRUCTURE

HEATING
UNITS TO
SE SAVED

CONDUCTION THRU: FLOORS
1 S177

.

I /76 I I

PAGE 3

. .

33

..



F.

ikSSoN PLAN NO. 5B STEP No-2 CALMLATTON

(CcntinUed from page 32) -

Si

. .
.POINTS OP.EMP.HAI'S

..,

.

Manual
Page-

c

Chart
No.

r--

.''

.

4 .

"

. .-
.

.Y
N(c)., JOB BOOK. Page 4: Heat Losses by

o.

4,

.

.

.

,

.

...-,

A

,

.

-.. .

,

-

.

.

,

,

.

.

.

.

5

C-44

.

.
.

'

.

.

.

_

Conduction Through Ceilings .

,

(1) -Insett Ceiling Area (normally
same as Floor Area on page 1).

.
.

-. .
,.

(2). From 1 on page 12 of
JOB BOOK;' obtain "R".value .

for each material in the
ceiling. (or roof, where
appropriate)'. ;kid these."R"
values to obtain composite "R".
vale fofmcelling (or roof).

.

, Round off valte.to nearest
, tenth of unit.

.

,
: ,

(3) Enter. District Heating Factoiz
,

. from page LA.. .
.

.
- .

.

(4) Use these factors to determine.
the 'Required HeakingUnits and
enter on bottom,rine.

. .

(5) In a similar manner, determine
Potential Heating Units 1-pfted'

.

. , upon an "R" value of Well=
insulated ceiling-equal to 20.

-

.
.

.

(6) Subtract .to determine Potential
. HeatingeSavings, and enter on.

bottom line.

.

.

.

.
.

.

.

.

.

(Lesson continued on page 36)

- 3'4 -- 3 f_
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'IChart C -44 (Form To Be Completed During Lesson)

HEAT LOSSES 8Y CONDUCTION THROUGH CEILINGS

Area of;ellirq

'(Take,area of upstairs7._
ceiling in atwostory
house)

Ceiling area will
normally be the mime%
as.floor area (from.
building desCrIption
sheet)

ti

(92y 10.ft.

S

Material- Thickness. R. Value

Inside Surface .68

pa-W21MaelLNILa1.
FIBER&Draw

,

24- 7.10
,

. .. . m.

Inside Surface (.68) ---

Outside Surface (.171 --- ._

Ceiling Area District
Heating FaCtor

'me
Potential Savings by Ihlwiation of Ceil inas

94
Total

'R' Value

Di stance. between
joists/rafters:

.26.3
Heating Units *.

. .

A well insulated ceiling Iwi.th.6 inches of insulation) .should have an 'RI vaide of 20. If this was so for this
.1:wilding, the ceiling heat toss would be:

gegii lgq-fr- X
Ceiling Area District

. Heating Factor

IMMO= 1, 20 1

'R' Value
.4

,Heating Units

1 r .e
Subtract the potential.heati.ng units from thins nom_reoLired and Enter Here 110:.

"rypE OF HEAT LOSS

HEATING
UNITS

REQUIRED

r
POTENTIAL
HEATING
SAYINGS

Potential
Heating
Savings

PROPOSED CHANGES TO'STRUCTURE

HEATING
UNITS TO
ESSAYED

.

CONDUCTION THRU1 CEILINGS J' p3 //e I
r

_ I

r `PAGE 4 . r.

ii

4:.

-

4;)



LESSON PLAN -NO .5$ STEP. 2 - CALCULATION
OjdnitriiiUed from page734)

P 0 OF E P HASIS, Manual
Page

hart
No

,

.

,

.

.

.

4.

.

.

,

.

.

.

i

.

,

°JOB BOOK Page 5: Conductio Through

.

.

,

.

d-45

,

iA
...,

,

..
.

SEngle -Glass Windows ,

1

(1) Use sketches on page 1 to fill
in table to detrmine Total
Area of Sihgle -Glass Windows.

.
(2) Enter District Heating Factor

, from page 1._

(3) Use these factors to,determine
the Required `Heating Units
(based upon R. = 1), and enter
on bottom line.

.(4) Determine the Potential
Heating. Savings as instructed,
and enter on bottom line.

.
.

.
.

'..
.

. .

. .
, i

.

_
.

..>
.

..

(Lesson continued on page? ,.

IMP



Chart. C 45 -Mir= TO Be Completed During

s.;

son)

.

HEAT LOSSES BY CONDUCTION THROUGH SINGLE GLASS WINDOWS
(Assuming R 1 for single glass)

Area of Single Glass Windows:

..,
...

If none, enter-9 .... 0111M .1111111M;i 41110
and.go-to 114)10 sheet on double windows and
dOort

Height aNumber Area )-,u.,Stitg"X

vs. A9 20

_,

. ..
, *,

r

1

I '

6,43 [sq. f t.

0i1.1111111, IMENINNA

District
Heats^r Fae:tor,

I

1

1

I

I

134
Heating Units -

ReqtriPed

Potential Saving by Double1,-lazinq

half, so divide heating units bytwor, and Enter-Here
-.

I
Double glazi:g or adding storm windows wilt cut the heat loss:by

1 6$

TYPE OF HEAT LOSS

1

CONDUCTION THRU:
SINGLE-GLASS WINDOWS

HEATING POTENTIAL
UNITS . /HEATING'.

Potential.
. Heating,.

r Savings::

REQUIRED _SAVINGS . PROPOSED CHANGES TO STRUCTURE

,-,

HEATING
UNITS-TO
BE SAVED

PAGE 5

37..

""r



S

SON' PLAN NO.'5B STEP 2 CALCULATION

(Continued from page 36)

P O I.N T S OF EMP_HASIS Manual
Page

Chait
. No.

(e) JOB j11001 page 6: Heat Losses by
ConduCtion, Through Double-Glass
or Plast±c Covered Windows and-
Througb. Doors

(1) Use sketches p..age.,1 to fill
in tablg to determine Total Area
of Outside Doors and Double-Glass

-.Windows. -

(2) Enter District Heatin
froth page 1.

Factbr

. .

(3). Use .tilese factors ..to determine
Required Heating. Unritls based --
upon 'R. = -2, and enters on bottom
line.

(4) .Potential Beating
be '0" unless, you
Enter appropriate
bottom line.

Savings will
triple glaze.
figure on

(Lesson continued on page 40)
1

-- 38

Cr.4 6



Chart C -46 ' (Form:To Be Completed During TeOpon)

MEAT LOSSES BY CONDUCTION THROUGH DOUBLE GLASS OR

PLASTIC COVERED WINDOWS AND THROUGH DOORS.

(Asfurnina R'. 2 for tars* units)

District
Heating Factor

. Value ' Heating-Un Is
Requirrad

Potential Savings
,'

Triple .glazing of Windows can, be 'done but 'is not usually practical...-.
If.no change is made. in the windows, tha Potential Saving Will be'
heating units and should-be_entered here

. .

.

.

.

.
. !--I(If windcws are triple glazed, the "R" value- will beaPprox. 3 .and the

-Potential Savings will be.one=third of the "Heating Units Require5e) , Potential

- .-

1YPEOF.HEAT LOSS

HEATING
UNITS

REQUIRED

'

POTENTIAL
HEATING
SAVINGS PROPOSED CHANGES TO STRUCTURE'

Heating
Savings

v,

HEATING
UNITS TO
BE SAVED

CONDUCTION THRU: DOORS &
DOUBLEGLASS WINDOWS

.
410

rk

.

PAGE G

9

44



ZEUOILPLAN :240.5E! ...8tep 2 - CALCULATION

"1k

P O I N T S . F E-MP-H,A S I SI
. .

Manual
Page

Chart
No.

-
.

-

(f) JOB BOOK Page 7: Heat Losses by
Conduction Through Walls C-47

. .

.(1) Enter Perimeter and Height of
Walls froin page 1.'

.

,Outside
Multiply to obtain Gross Wall

.

Area. Subtract sum of areas Hof _

windows and doors from pages 5
and 6 to, determine Net Wall Area.

(2) Insert District seating Factor
from page 1.

-. . :

(3) From Table 1 on page 12 of Job

.

Book, obtain "R" value for each
material in walls. Add these "R"
values to obtain composite value
for the walls. Round off to
nearest tenth of unit.

. . ,

.

.
.,-

(4) Use these factors to determine`
the Requited Heating Units, and

-enter on bottom line
.

,

(5) In a similar manner, determine
Potential Heating Units based
upon an "R" value of well-
insulated walls equal to 15.

(6). SUbtract to determine Potential
'-Hea-Eing Savings, and enter on --

bottom line.
.

.

.

. .

I,

End of Lesson No. 5B
(Lesson No. 5C starts on page 42)

.

- 40
O

45,



13

Completed During Lesson)

Total Perimeter
of Outside Wall

TOtat Height
Of Outside Wall

Gross Well Area.

Totes 4ree of ali
Windows and Doors

(Erom'previous
tvo pages)

Net Wall Area

HEAT LOSSES BY CONDUCTION THROUGH WALLS

17's

'R. Value of Outside Watts

.ft. List beide:all materials irtwalls, starting from inside and
including sir spaces within the wall.' Insert 'R. value for

sq.ft.

sq.ft.

each component from Table I.

Material Thickness Value

inside surface -. .
--- .68

GYPSUM grOARA Sia " . 32.
AIR .5P/we 3/1/1 .91
fieriesenss 2.7 :7410
A/2 Spiro 3/4" .41/

Siamriiiities f/A" too
. 13fisessmvssa: w

Outside surface .:. .17

113 I 49)1sq-f t.. ).<
'District Heating

Factor

Potential Say.nqi.bv Insulation

Weii Insufated walls should Mave an 'R' value of 15. If this'was So for this building,. the waif neat

14'8.
Tote, Heating inits

'P''Afalue Required

Net'Wall Area District Heating
(from boa above) -actor

Subtract the potential heating units from those flON.r4q,,ired and Enter 'Here

15
'R' Value

OMEN.

Imm.=
1

HEATINGING POTENTIAL
UNITS HEATING

'REQUIRED SAVINGS PROPOSED.CHANGES TO STRUCTURETYPE OF .HEAT LOSS

I CONDUCTION THRU: WALLS

Potential
Heating Units.

Potential

Savings..

HEATING
UNITS TO
BE SAVED

[pis. I

Page 7

.'4I



LESSON. PLAN 5C Step 3 -.EVALUATION

_

..

.-

11 .0 N T S OF EMPHAS IS Manual
Page

.

Chart
No .

.

. -STEP 3 - "EVALUATION OF THE DATA
.

12

11-12

.

C-48

C-49
.

(-

(a)_ Fill out the Summary Table on page 8 .

by entering the "Heating Units Required"
and the Potential Heating Savings" from
the corresponding tables 'at the bottom
of pages 2 through 7.

.

\
(b) Review the 12-point check list on pages

11 and 12 of the Manual to determine
the most logical and practical
winterizing measures.

(Lesson continued on page 44)

Chart C 48

.4- STEP PROCESS

1. INSPECTION
OF TRE BUILDING

2. CALCULATION
OF HEAT LOSSES

3. EVALUATION
OF THE DATA

- 42- 7



i2.

ta.

ft

Chart C - 49 (Form To Be Competed Duriiig Lesson). . .

ti0 4

Use the instructions on page 21 Winterization Manual to assess which potential WaYkigs
card be obtained most successfully'.

Fill out the following SumMary Table by entering the "Heating Units Required" and
the "Potential Heating Savings" from the corresponding tables at the bottom of pages
2 through 7. Then, -write in the "Proposed Changes" and "Heating Units to be Saved"
by such _changes.

.,

'HEAT REQUIREMENT ESTIMATES (Annual Heating Units Needed)

TYPE OF HEAT LOSS.'

HEATING POTENTIAL
UNITS HEATING.

REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE

HEATING
UNITS TO
BE SAVEDor-

I ,NFILTRATION From
Page' 2 632 2 36

C a us. Pic 4 witorweasrierp
six ohs -.1 wmpows 23Z,

CONDUCTION THRU: b
FLOORS 6. Page 3

1.10,41,
1 1

R ,vilit
1 0 Vie

Cam:Ai ISASePlarffr
Em "of mime. 1 7P

CONDUTION HR
CECILINGS

T
U. 'Page 4 203 no imp Ap" INSVLATION 1 10

CONDUCTION THRU:T
SINGLE-GLASS WINDOWS ,Page 5 43 4 (OP Do' AR377C Mbliar Iffotanw 4 5

;CONDUCTION THRU: DOORS &
DOUBLE-GL,SS'.WINDOWS Page 6 ty 4c) 0 ,

iviive :
.

CONDUCTION-THRU:' .-

WALLS :- Page 7 / ilZ . 31 Now =Witiis CLOSED

TOTALS /580 6 31

(g)

- . ..

Use the space below to calculate
Changes to the building.

.-

the quantities and cost of materials needed to make the proposed
6 .

1 Mug. ano At -

Cextwo 9.2,4 - Orb( ,agto p:
Rfne. Srolem Id 1 /womb

S sw IDE Peasne. Y s, Iv 12.

Opporiie,' orrpe 2e t -Tore,
1"861174, Aditsrfe 334 2SP t WEI 91: ;meg log/ t)rig pat

we grim irsnetP
1/4 2 Doom. - 7;(3. 17:F1 sc%a sepoleor 1C 35`

MCk
SgedoND 4 fottiPele3 e 2 Doe es r /2a'.4 basowsWr ezvale 5- Maas

(g) Fill in job sneer on opposit'e page.%
t

PAGE_

43



LESSON'PLAN,N0.5C Step 3 - EVALUATION

(Continuedfrom page 42)

POIN ,T S OF EMPHAS IS
.

Manual
Page

-Chart
No.

.

.

.

(c) Enter
/

these "Proposed Changes" and
"Heating Units To Be Saved" in the
Summary Table on page 8, and add up
the/three columns -of figures.

i

/

(d) Use the lower half of page 8 to
calculate the quantities and cost of
materials needed to'make the "PropoiecL
Changes to Structure" which you have
specified in the Summary Table.

1

(e) Fill-Out4"Job Sheet A" on page 9.
(Insert carbon paper under table at
top pagerof

(1)_ Enter the Type, Quantity, Ccist
and Location 'for' each- =item to be
ordered: Enter: Installation ,

Diagram No. from Manual, as well
as any Special Instructions .

regarding tools or methods.

.(2) Remove-Job Sheet A from Job Book
by; tearing along perforated line.
at left edge of page. -

.

.

-

,

\

.

,

-.

,

(Lesmon continued on page 46)
,.

. .

_

I.

.

_

(C-49)

%
C-50

-

.

.-

.

.



Chart C - 50. (Fenn To Be Completed During Lesson)

JOB SHEET A

THIS PAGE IS REHOVABLI FOR USE AT JOB SITE

raw Wiatg POZNMS -

ogsdrsa121.11F ATRAFT Q aeon. Mgr

Type of :Quantity -Estimated - Location Where Materials Are To Be Installation - Special
Materials Requirpd- Cost Installed (Walls, Ceiling,'etC.) Diagram No. Instructions

V. laggiaassi
4 =Ar /-
mmy.111111011.11F

Ablon.."11.11110 "04
/P1,14.

Varga*. 24"1:

TAPAte 54ons
7040 Celt4NO srepzimpare

.00 fiamrtmee a -
41-00 14,11inmes P-1

rah
0,4Mo/flag

ToCsirfbia

Nbais C:ba anolet,gb amyl:Naos 8-1 t

vow Any it
STI.Pcsit-

umiosaw( Imo& 'Wow! mar° ors
Gum'

/11111147/1111:
MU* V.171 56. DoonS Nero ivessaive

AINSERT CARBON PAPER UNDER TABLE AT TOP OE PAGE ONLY)

map or directIons far locating no

ie core 2.22 FlICOni C6nrri oF"ToialV b 6- "7 "AI'S
FIRST NOCIDO 0 if 1,4*-7- Nirrif CitoSS IN6 SRI DEng

.

WORK RECORD

Activity

Order Mateilifs

Install Materials-

Date Supervisor .
Comments

shopm- all mired, &ILI
GI' s:qmot .0.4 yid idsatie.rtimi

PAGE 9



LESSON PLAN NO.5C Step, 3 - EVALUATION

(Continued from page 44)

POINTS OF EMPMASIS Manual Chart
Page No.

(f) Fill out lower. half: of Job Sheet on
page 10

(1)._Determine estimated Total Cost of
materials used.

(2) Enter Fuel Factor based upon
inforMation from.page 1A.

-(3) Enter Heating Units Saved bisted
upon the actual changes to
structure.

(4) Enter Price of Fuel from page 1A.

(5) Calculate Pay-Off Time. It
should be less than three seasons.
If it is -not, check .back to the
most expensive changes to deter- -'
mine if they, are really worth
the expense.

End of Lesson No. 5C
(Leeson . '5D starts on page ,48-) .

C-51



iii
.Tat rgs. 1

Chart C - 51 Form To Be Completed During Lesson)
. .

At
SrA

(2!

This is the number of seasons for fuel savings to pay off the cost of winterization.

. "

[

JOB SHEET B

TfiLS PAGE IS RETAINED WITH JOB BOOK AS PERMANENT RECORD-

(
Type of - Quantity Estimated ; Location Where ;Materials Are TO Be Installation Special'
Materials. Required, Cost Installed (Walls, Ceiling, Etc Diagram No. 'Instructions...,

"foram.t .4-44.

oirovdow
t * a i Lair

Y. gam,
ewitbapi

Iairn
PP"

.

PtPtts.0

raga
Y,PaPtIa.

web .

/OH men

,
le4t

ao Fr

fax

4 7;4

35 iv
-

7o..or

ILO.

af.44.

6:00

4). *4

.

Cen-laV0. .

8 frriffm, -

.80/NDovi
. - -

"" 4I A6 4 . / I Atgs, c).
. ,

"I'D.Cai t Divot Peahen

P Its,
.

r-.5

1 ,
.

IP-I
. .

al fP/
C 7/

S72 1-47.-11-

Tsflhvilsmakes
41 starfre.apirt

r4, ere PeN04
4 srapest.t.

.

. .

PI Carlo 4 4,144,
atm' lid

ilfalFD Me 4.44;48.

);
.. .

.
, .

,

.Total Cost 146".041,

dos
Total Cost (from job sheet above)

Fuel Facter
Fuel 011 = 1
Natural' Gas = 120
Electricity = 30 -

512,
Total

Heating Units
Saved

From page 8)

Price of Fuel .

Per Gal, cu. f t., KWH

=Payof f" Time
(seasons)

64,046

141452471;

PAGE, 10



LESSON PLAN. NO.. 5C STEP 3.--EVALUATION.

(Continued from page 46) A

-

P 0 I S., P E M P H-A S I S Manual
Page

Chart
Igo;

2.

_

.

.,A

,Final step in the winterization: process is .

INSTALLATION of Materials. , .0)

t.".) . .

Some:members of class-may be well vetsed in
this activity. ,,

Everyone will benefit by pooling our knowledge
'of theTtechnicillee hat have proved to be most
effective. N\

.

Method we will use to cover the.highlights
of this subject-will be: - -

13

.

:

C-52
.

-

.

..

.'

(NOTE TO TEACHER - Refer to.following page
for suggested methods for Lesson 5D).

-
,.

En0 of Lesson 5C- (Lesson 5D- starts,On next page)

Chart C - 5 2 .

4-STEP PROCESS

I.-IN CTION
. OF THE BUILDING

2. CALCULATION
. OF HEAT LOSSES

3. EVALUATION,
OF THE DATA

INSTALLATION
OF THE MATERIALS,

Char, C - 5 3
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LESSON. PLAN NO. 5D. INSTALLATION_

N I` E TO ACHE R

2.

This ,subject, nstallation of Materials, does not lend
itself as =well to ,the lecture method of instruction which
was, used in the previous lessons. the following methods
whi&i involve- either laboratory exercises or classroot;
demonstrations are suggested for consideration' by the/
teacher in preparing- a ,LeSson Plan: ,

(a) ;Laboratory. EXerpises (Preferred %Method) 1. 1,

The laboratory bxerc i ses which begin- on the following
page represent the most effeAliie.method for 'teaching
this subject to a c3iss of -students who have had some
training and /or. experience in carpentry:

(b) Classroom Demonstration (Alternative Method)
If shop facilities are not available, the teacher may
wish, to conduct demonstrations in a' classroom 4of the
installation activities covered.,in the laboratory
exercises."

(c) Classroom Lecture (Optional.)-
An ,Optional Lesson Plan on Installation, which. uti-
lizes approximately sixty 35mm slides, has been
prepared for use when classroom facilities are not
.suitable fon either labdratory exercises or classroo
demonsitrations. Several sets have been distributed
to the\State 'Energy Office in each state for use in
the vocational-technical schools. In addition, a set
is available on a loan basis' from the Regional Office
of the Federal Energy Administration.

LABORATORY EXERCISE ON aNSTALLING INSULATION

(a) ObjeCtiye: to give the students a hands-on experi-,
ence in installing the common forms of insulation
materials.

(b) ipment and Materials Required:
Wall frame mock-up
Insulation (blanket or batty

(Lesson continued on ft Xt page)
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LESSON PLAN NO.. SD INSTAII,ATION

,(Co ntinued fprom previous page)

NOTE; 0.-TEAC.HER

(b). Equipment arid Materials. Required (continued)
Sta ler
S rs

.

(c) Suggested Procedure . . 1

- ,-- Demonstrate to-class the proper metilodsfor install
ing insulation in ceilings, floors, crawl spaces and
masonry walls. Discuss vapor barriers and vehtila-p-
ting attics. .

.

. .

H4ve students .(or teams) practice installingkinsula-
tion on the wall frame mock-ups. (If small etaples
are used, the insulation can be carefully removed
and reused). ;

dr. t
j: LABORATORY EXERCISE ON.INSTALLING WEATHER STRIPPING

-(a)'Objective:-to give the students :.--h-gilds-ori experience
in installing weather stripping and other.weatheri-
zing materials.,

.

.
(b). Equipment and Materials-Reeluired

Door and ,frame mock -up
Weathet stripping Materials-(several
Caulking gun and .tube k

Shear's . .1

Knife
riairtme'r

Stapler

a

-1cl'Suggested.Procediire
Discuss the selection-of.maierials.: DemOndtrate
to:class,.the proper Method for installInclthe
matewials.

. .

Haye the,studeritdr (oi teams) praAice installing the
.

wealtherizing materials to the mock-ups. _ - i:

I.Lesson-Continue4 ork.-ieXt pacie

50
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LESSON PLAN NO. 5D INSTALLATION

(Continued from, previops bplige)

N 0 T t 0 TEACHER
p . /

4. LABORATORY EXERCISE ON INSTALLING PLASTIC STORM WINDOWS

s(a) Objective:. to giver the- students a hands-on experir
ence in installing plastic storm window.

(b) -Equipment and Materials Required: -.

Window ftframe mock-up ..*

Plastic sheeting . .

Fastening materials:
/

Wood strapping- d nails ,

Masking tape an 413""raples

Tools:
-;

Shears, knife, h r, saw., and stapler-_
..,

(c) Suggested Procedure
Discuss the procedure, d'emonstra to class and
have students (or teams) practice- installing
plastic on window frame mock-up.

FIELD ASSIGNMENT TO: OBTAIN COSTS - OF MATER'
,c2Teapher should encourage stude s-.to phone oF visit

local suppliers to obtain current Cost! of'''tommon
materials used in the winter4ing,'process. 'A table
for recording this .information i provided in the'
student.i.s,Manual on page 27 (chait C-53).

47:

End.Of Lesson 5D
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LESSON PLAN NO.6 JOB BOOK EXAMPLE BY STUbENTS

NOT.E TO TEACHER

. PURPOSE OF LESSON '. ,

This lesson will enable the Teacher to evaluate the
degree , to which .othe .insrucAonal,I. Objectives have been
achieved. .

EVALUATION OF INSTRUCTIONAL OBJECTIVENO. 1 ESTIMATION

(a) Objective: Given the physical dimensions and
construction. features' of-a detached residential-,
structure, .a student will prepare (for a homeowner)
written analysis (aob Book) containing the-

following:

adentiffcation of gross ihermal deficiencies of
the structure which r.esu t 'in heat lasses by
infiltration and conduction;

iarison -'of curent, heatin'srequirements
the potential savings*; .11

.- .V
Job'Wr4.te-up, from which material specifications
and bill of materialS will be prepared; and

(4) Bill of Materials for the feasible remedies,.
'including costs and pay-back peiiod.

-(b) Procedure -
A preferred and an arternateo:procedure are suggested.
The preferred procedure is afield exercise -that c'
involves the Inspection-Calculation-Evaluation
steps .of the 4-step winterizing7process covered
in Lesson Plans Nos. 5A, 5B and 5C.. The alternate
procedure is 'a classroom exercise that involves
the Calculation-Evaluation steps only._

(c)) Field- Bxeralse
(1) Inspection: Arrange 'for clasth to visit a. nearby,

home with simple construction, characteristics
.(one7story, and simple floor plan).

. _

(Lesson dOptinued on next page)

L



LESSON PLAN NO. 6 JOB BOOK EXAMPLE BY STUDENTS --

(Continued frOm,previous page)

TEACHER

(c) Field Exercise (continued)
Working independently,(or in-assigned teams),
each student will record the physical dimensions

. and constuction features called for in the Jab
Book on pages 1, 2, 3, 4, 7 and 9.r MD insure
uniformity, be teacher will provide the student
with the dwelling and heating system information
'called for on page 1A.)

_

(2) Calculation-Evaluation: After returning to the
classroom, the data obtained by students will
be discussed by the class to resolve differences
Then, each student will independently perform
the calculations and evaluation called for in
steps 2 and al. and record the 'answers 'in the
Job-Book.

At the conclusion of the exercise, the answers
will be compared and:the diffekences discussed.
(If approiStiate, the Job Books will be collected,
by teacher for grading and/or'evaluation
purposes.)

(d) Classroom Exercise
(1) Inspection: If field trip is not practical, this

step will be omitted. . Teacher will prepare an
example of single-family home -with simplen.

atures. Students will be gAven the physical
imensions and contruction features called for /
p
in the-Job Book on :'.pages IA, 2, 3, 4, 7 & 9.

(2) .Calculation-Evaluation: Each student will
Independently perform-the calculationq and
evaluation called for in Stelos 2 and 3 of the

.. 4 -step winterizationprocess, and record the
answers in the Job gook. 1

At the conclusion of theIxercise, "the answers
will be compared and the' ifferences discussed.-
(If appropriate, the Job 'Books will be-collected
by-teacher for grading and/or evaluation
purposei.).

(Tams gnn rinni- in ripe nn ,ngt /IA gt=b)



LESSON PLAN NO.6 JOE BOOK EXAMPLE BY STUD4NTS

(Continued from previous-page)

NO.TE TO TEACEPER

3.. EVALUATION OF INSTRUCTIONAL OBJECTIVE NO. 2: INSTALLATION

(a) Objective: GVen,A job-write-up (Job Book) for a
detached residentail structure, the student 'will
describe and/or demonstrate to others the proper
methods' for installing the specified materials.

(b) Procedure: Due to the wide variety of possible
instructional situations, no'standard procedure
will be given here.

An ideal procedure would be for the teacher to make
arrangements thru a-community services agency that
is involved in winterizing 'homes, to have the class
install the winterizing materialspurchased by
that agency.

Ifrthis is not practical. of feabible, the teacher is
encouraged to design an evaluation procedure based
upon the method of instruction employed in lesson sp.
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-PUBLICATIONS ON HOME WINTERIZATION

Retrofitting Existing Housing for Energy Conservation: An EJonomic
Analysis- 'Washington, D.C.: U.S. Ddpartment of Commerce.in
-cooperationwith the Federal' Energy Administration; December 19'74:
This study examines the economic aspects of energy conservation
techniqueS suitable for retrofitting into existing housing, in

-,cluding insulation, storm windows and doors, and weather stripping.
The objective of this study is to determine that combination, of
techniques that will maximize net.dollar savings"-in life-cycle
operating costs for heating and cooling operations in existing
homes,-subject to specific climate conditions, fuel costs,'and
retrofitting costs. Available from Government printing Office,
Catalog No. C13.29/2:64,$1.35.

Insulation Manual, Homes/Apartments. Prepared by NAEB,Research
'Foundation, Inc., Rockville, Maryland, September 1971.
This 44 -page manual provides aomplete information about insulation
for residential buildings including application, comparatiire
resistance values,.weather data, and a simplified method of
heating and cooling calculations. Available'from National
Mineral Wool Insulation Association, Inc., 382 Springfield Ave.,
Suite 312, Summit, *dew Jersey 07901, $2.00:-

How to Insulate Homes for Oil Heating, OH7603-. Installation
procedures, vapor barriers, and ventilation are covered in
detail in this 24-page pamphlet measuring 4" -x 9". Available
frOm NatiOnal Mineral-Wool Insulation Association, Inc., $0.25.

How To-Save. Money By Insulating Your Home,' RI-500. Full instructions
and, advice on. doing it yourself or hiring a contactor. Practical.
details on adding insulation to an .existing home. Plus information
on storm windows and doors, weather.Stripping and caulking are
covered in this 24-page pamphlet measuring 4" x 9 ". Available
from National Mineral Wool Insulation Assobiation, Inc:, $0.30.

Blowing Wool Application Manual, BW-201. Designe8 originally for
use by .new employees of _insulation conpractors, this 20-page _ *
pamphlet measuring 4" x 9', published En September-1970, is used
generally by those interested in the techniques of installing
bloWing wool pneumatically. Available from National. Mineral-WoOi
Insulation Association, Inca No charge for single copies.

Impact of Iraprdved Thermal Perform4nce' in Conserving. Energy.
.An analysis by_NMWIA members of energy savings accomplIshe0 by
insulation and storm doors and windows on a national baSis
over a ten year period. Published in 1972, this 8-3/4" x 11"
brochure is available at 'no charge from the. NatiOnal Wool
Insulation Assdciation, Inc.
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ESTIMPO"1911'

STUDENT WI LL: PREPARE.

'WRITTEN ANALYS-IS .CONTAINING

(1) IDENTIFICATION OF DEFICIENCIES

(2) COMPARISON OF REQU IREKENTS/SAV I NGS

INSTRUCTIONAL -OBJECTIVES

:(3) =JOB SPECIFICATIONS

(4) BILL OF MATER I ALS

INSTALLATION

STUDENT WILL:

(1) SUP-ERV I SE APPLICAT ION

(2) CONDUCT PO-ST EVALUATION
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.

Assignment

HOME EVALUATION:
Field:: Inspection (pg. 1 7)
Heat Lois Calculation (pg. 8)

WORK RECORD
Supervisor

.1013,,, SHEET (pg. 9-10):
Order Materials
Install Materials

14 . :

Dote Completed

CHART .15.
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TABLE INSULATION .VALUE OF COMMON 'MATERIALS

Source: : ASNR4E Guide and .Data .Book

MATERIAL

Air Film and Spaces

r space.,' bounded by. ordinary matirials
Air Space, bounded by aluminum foil

bitarion surfate resistance
Interior Surface resistance

_3/41' or more -.-
-3/4". or more

' VALILE

0.91,
2.17

0.17
0.68

-Masonry

Sand .and gravel concrete block
. Sind 'and gravel'. COncreto.',block
LightWeight Concrete block

14-4:12tiglitwei,ght concrete bloCk

Con' ete cast- place

'Building ateria 1 s - General

Wood. sheathing s'ubfloor
Fiber board insulating sheathing
Plywood

Plywood
- Plywood
. Bevel lapped siding.

Bevel lapped siding.,
Vertical tongue-and groove
Drop siding',

.12"
4r

_:- 8"

.,. 2,13
'0.44

board

Asbestos board
3/8" gypsum lath and -3/8", 'Taster
Gypsum board

Interior plywood panel.
Building paper
Vapor barrier

Wood shintles,,
Asphalt ..shingles
Linoleuip

5/8"

1/2"
3/8"

.112" A :

3/4" x 10"
3/4"
3/4".

, 1.00
2.10
0.79

0.63
0.47
0.81

1.05
1.00
0.94

1/4"
3/4"
3/8"

1/4"

0.13 .

0.42
0.32

Carpet fiber_ -pad
Hardwood oor'.

InsUlation Materials-- (mineral

Blanket ar,batts
Blanket- or -batts'

,-batts.

Loose fill :

Rigid- insulation board theathinOIL.

-
wool , glAglass wool ;. wood .

1,

/ Windows .and -Doors

,Single windoti.
Double Window
Extarior door

a 4

78

3 1/2"
9 ,

3/4"1.

0.31.
0.06

0.44

2.08
0.71

11,00

3.33
2.10

J....,-
Approx. 1.00
Approx. 2.00.-
Appnoi. 2.00

g



AIR FILM AND SPACES

MATERIAL ., - :THiCOESS
-

ArR SPACE, ,BOUNDED` BY ORD I NARY' MATERIALS 3/4".-bR -MORE

AIR SPACE,-BOUND6,13Y,ALUMINUM.

EXTERIOR SURFACE-RESISTANCE ; 11. t .1

_ .

-.7'

ihTER10R.-,SUPTCE7REPISTANetis:. SSS S II

1.3/4.' MORE

NIL

Biel NI I.

VALUE

0,91

2.17

MATERIAL

MASONRY

, AID

SAND AND GRAVEL CONCRETE BLOCK'

.-.SAND'AND GRAVEL CONCRETE BLOCK

THICKNESS

8"

12"

'LIGHTWEIGHT CONCRETE BLOCKt. s'... SSSSSS 4211.1,1

LIGHTWEIGHT. CONCRETE BLOCk--r-r-rc77
,

FACE BRICK. 'I

CONCRETE CAST IN PLACE. .. S . SSS le-SiSCiCSSI4'ipCi
. .

8°

12"

4"

'R" VALUE



t BUILDIN flATERIALS

-.MATERIAL

WOOD SHEATH I NG OR 'StiBf LOOR ; a ..spoVernee

FIBER BOARD INSULAT,iNG SHE*H-ING.

PLYWOOD.

PLY-WOOD 4' es vesssassmsaseetvasesiesete

Ii.osi

'1'4. I I 1 11. 1 1 11 4 1 J.

IHICKNEg. "R" VALUE

3/4" 1.00

3/4".

8" D.79

V;63
'3/8 0,.47

71/2" x 8
3/4", 10" . 1 05

3/4" 1.00

3/4" -0.94

,1/3" 0.13':

0.42

.3/8" 0.32

114,"

6

;PLYwooD::,,,, s i. , .6 1-6

EEVEL 'LAPPED::: DING:1 .1 1 4- . 1 1 1 1 1 'I
.

VEL LAPPED--SIDING

. .
1 11'11

1. 1 1 4- a/6
.

ffitiGui 'ANDs'GROd.VE 1 a 1-1.6eNees
.-

P S I DI- NG ss.rasi.r 5 Neas'i4.aI.Nee,ssas

ASBESTA saies-esseeliesiese.se

/8" GYPSUPi..-LA. AND. /8". PLASTER

' r.

'1

GYPSUM BOARD.. - p- 0.1
. :

INTER top --ptywdop P!,14ii_ Np
J.

BUILD iNd" PAPER iv
" , ;:'.

VAP013.AR04,R'_ r e

WOOD SHiNdLES

\
a 1, s t.

I .

ese-si.ON'a-kies-aels

,

ASPHALT SHNGLES'S ICI 1.11.1 1 1-.4. 1 . 1 ./- I-A 1 1

0.00
..

. .
. .

LNOLEUM 4 1 1. 1 1'1. 1 I 1 11 '1'1 II 1 ,1 .1 11;

A .

. - 7:Ir "'
CARPET .'PADS

HARDWOOD.: FLOOR averts'

1 1-.1 I .11- r-it, I 1. l

I 1- 1 '1 11 ., .1 1 -

/

.,

'CHART 20



INSULATION MATERIALS

MATERIALSALS... H I CKNESS

BL: AN KET OR BATTS f ems 1//

tO. BLANKET OR BATTS .... 3-1/2"
P

Bt-44T OR BATTS .........,...............- .
. .1,

"6

,4 %.LOOSE FILL ........-.....!................. 11".
.

'RIGID SULAT I ON BOARD kSHEATH I NG) . ; .; a , '3/14

S

"R" VALUE

11.00

19.00

335
2.0.0

-

TO. SIMPLIFY CALCULATIONS USE THE FOLLOWING APPROXIMATE

'.. :VA.L6ES.. :
, .. .

-MAT_Eirr7;L "R" VALUE .

*
I NG LE. ,W,

BLE W I N DO . . .
.2.

f_XTER 10P. boOR OM'S 2.00



3/8-" Gyps..um Board

3 1/2".Blanket Insulation 11.00

3/8" Plwood

Bevel Siding

Exterior Surface .17

Overall R 13.'45



Cei I ing Joist

rani 777111111111A A 1 I.

Z`.

. . .

-"" 'l

1/2" Gypsum- Board. ..35

6" B I anket l.asu I at ion 19.00
,. tZ:

3 _,.
s i 4,

nsi de SOrface , ..68
. . .

nsi cie Surface. . .68

Overall R 20'.71
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Outsi,ae Surface

Aspha it?ShIng

)3/4" S heat h i n g

6" ..insula.ti on . 19'.00

it' Gypsum Board .35

Inside Surf ac .68

Overa I a .R.
.

CHART 2



I ns rcte' Sur face .68

Hard's/god. F loor n

I yik_bod .63

Inside Surface .68
Oyeral -R, 2.70

"_/:irat-WAien&NWistALVII



OUTSIDE

INSIDE

0°FTEMPERATURE

50% RELATIVE
HUMIDITY

70 °F
TEMPERATURE

40% RELATIVE
HUMIDITY

.013 POUNDS PER
SQUARE INCH
VAPOR PRESSURE

4. .150:POUNDS
PER SQUARE
INCH VAPOR

PRESSURE
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FIG. 2 - "CH I/MEI-EFFECT"



...eel.,

. .- %/i x. , 7 ,s
, .i.

.

BUILDING.
. 'ONE . .-TWO''.-. THREE

COMP-OENT Air. Chalige 0 -r4hange Aire Change
. . Per Hour ' P.i:Hour, Per Hour_ .

CELLAR IP
,-. .

. .

Tight, no cracks, . :Some'foundation .. ..5tone.foUndatio :.,

caulked sillS :cracks, no weather . considerible-.
sealed ,-. stripping on leakage area, poor

or . windows,- no grade cellar windows, . seal around'
entrance leaks grade entrance grade entrance

not tight.

.

CRAWL Plywood-floor,. no Tongue and groove Board floor, loose
SPACE .trap, door leaks, board: floor, , 'fit_around .pip.es

no leaks around reasonable fit on etc.--
_.

water, sewer'and trap doors, around .

..

.electrical .pipes, etc.
. openings .

- .

'WINDOWS Stork' windows i

.

.

. _

No stoma windows, . No storm...wndows,
with good fit .good fit on

4

loose fit on
regular windows . , . . regular windows

. i...
..

DOORS Good fit on tOOSO -storm doors. No .storm. doors. ,

storm doors poor fit on loose fit en. --
inside door ; i o.inside door

,

,

WALLS Caulked windows Caulking in poor findication of
and doors, ° repair., building .. ''. uilding.'paper,

i-, buil.dng paper `needs paint 'evident cracks.

siding r
used .utylgr ' arounddoor and

-window.fraFe,





MEASURE WINDOWS (HEIGHT; WIDTH).

MEASURE DOORS (HEIGHT, WIDTH)

"NECK CONDITION OF EXTERIOR

(LOOK FOR CRACK§p, LACK OF PAINT; CAULKING)

CHEIK WALL CONSTRUCTION

'CHECK CEILING, ROOF

CHECK FLOOR CONSTRUCTION'

.

INSPECT FOUNDATION. FOR CRACKS

104.-

CHECK ''FOR INFILTRATION, FEEL FOR DRAFTS, OPEN

OUTSIDE DOOR QUICKV (RESISTANCE MEANS A,TIGHT FIT)

10, TALK TO THE OCCUPANT

92
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Moe, ebmpieted



au
rn

em
si

an
z,

gi
11

11
11

11
11

11
11

11
11

11
11

11
11

1
11

11
11

an
ri

lM
21

1
11

11
i1

11
11

11
11

i
01

11
11

11
11

11
11

11
11

1
11

11
11

11
11

11
11

11
11

11
10

11
11

11
11

11
11

11
11

1.
11

1
M

I.
N

11
10

11
11

11
11

11
.

11
11

11
11

11
11

11
11

11
11

11
11

11
11

1C
1

E
 1

11
11

11
11

11
11

1
01

11
11

11
11

11
11

11
11

11
11

11
13

11
11

11
12

11
1K

11
11

11
11

11
11

M
31

11
11

11
11

11
11

1
11

11
11

11
11

M
11

11
11

11
11

hi
llI

M
E

N
IV

/1
11

11
11

11
m

11
11

11
11

11
1

.

11
11

11
11

11
11

11
11

11
11

0S
31

11
11

11
11

11
11

1
11

15
11

13
M

U
R

Ia
l

IH
IN

E
N

IN
III

M
IN

S
Z

E
R

IE
N

11
11

1
I

.

11
11

11
11

1M
M

III
III

11
11

11
13

1/
11

11
11

11
11

11
11

11
11

11
11

P
11

11
11

11
11

11
1

.

11
1N

E
M

IM
M

U
Ill

III
M

E
E

.1
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
12

21
.=

.1
11

11
11

11
1=

11
11

11
31

11
11

.
"

I
ar

no
ut

lir
r

um
m

om
.1

11
11

11
11

11
11

11
41

11
11

11
1

I
1

-

11
11

12
1:

12
:1

11
11

11
11

I
.

.1
11

11
1 

67
31

11
11

11
11

11
11

11
11

11
31

11
11

11
01

11
11

1
M

ill
ie

ll1
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
1W

E
I

an
si

g
11

55
51

11
al

a
A

lv
a

-

m
um

w
m

am
m

um
m

en
um

m
a

M
U
I
L
i
M
M
O
M
M
O
M
M
E
M
E
M
M
I

-

1
1
1
1
1
1
M
M
=
M
E
M
M
I
N
I
M
M
E
N
E
W
M
I
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. DtSCRIPTION OF-BUILDING 7

. (Co /tinned from, Opposite Page)

'DWELLING' UNIT INFORMATION
.,:.

.414 NAME OF HEAD OF 14 OUS E440

1770.ex- Peommis
..41 NAME li'ADDREts OF OWNER:

(if Cot the same as above)=.

Mhzy Pezrm. s
puve STEER T

8fitvoog2 MA/ Me

10 OCCUPANTS OF STRUCTURE:

Total cumber

'* TYPE OF

o

HEATING SYSTEM INFORMATION

FUEL:

fuelOil

C:1 Bottled Gas

CP Primary) :
'Secondary,)

1:::1 Natural Gas,

Wood

Cbal/Coke Kerosene.

Electricity n Other
. (Specifi).

E OF-HEATING SYST

e
:

41 STYLE OF STRUCTURE:,

EiOne Story Ea Split-level

.
DTwo Story

F
112Story

11 AGE OF STRUCTURE lApprox):

41 ROOMS IN LIVING SPACE:

Other
(Specify)

= Primary)
(S = Sec.ondary)

Steam/Hot water/Hot Air

Fireplace /Stove /Port ble :Hester

ElectriCal Baseboard

Other (Specify)

* DOMESTIC HOT WATER:

.Does central heating system provide
heat for doiestic hot water?:An)

.

. Tota; Number of .11ctoms.. ;

'Number Used, -fh Wjnter

a' .

years .

*. OCCUPANTS COMMENTS (e.g., drafty, cold
floors, too expensive to 'heat, ek.):,,

ts.
FUEL. E0A41101.___

rigifFTY ,WINDOWS'
o

THERMOSTAT SETTING IN WINTER (avera@e):

Day Night gone

11 AMOUteOF FUEL USED LIST 'HEATING SEASON:

pthast Supplementary

( Type I. 01L WooD

Quantify IS00(344L I C409
. ,

Total casi S Set5°C) 5:0O

.4* castRrer HEATING FACTOR
;(from Man1al, page 8)

PAGE.:1A

9 5 .

.

WEI

. a-MT 35.



-

On pag_eA 2 tkau 7, calculate the heat loss by Infiitration and by Conduction .thru. the® ,

separate partt.' of the building, and enter the results in the table at the bottom_ of each
page, and in the Summary Table on page.

-

'HEAT LOSS BY INFILTRATION : :

It
HOUSE DRAF INDEX: Opposite each of the four component parts of a build-
ing in the table below, place a clleck mark' in th.e circle adjacent to the
features wh ch best describe the condition of the bUildin,g.

. ..Volume of Air

in building

Floor Area

r.to ceij
o upstairs

ceiling in fiwo7
spry house)

Volume

BUILDING
CCIMPO.NENT ...

..,

ONE
Air Change (1)

- : 'Per Hour

...

- TWO _
Air Change (g);Per Hour

.THREE -
Air Change 11111

Per Hour
'-

"IL

5141

01
C
al

..,

al:
*we

4.1

..11

. CELLAR

or .

s

CRAWL
SPACE

' .

Tight, no cracks, .

caulked sills,
. sealed cellar
windows, no grade
'entrance leaks

. , 0
Plywood floor, no
trap door leaks,
no leaks 'around
water.-sewer and
eledtrical ,...pipes.
openings

_

Some foundation
cracks, no weather .

stripping on
cellar windows
grade entrance
not tight .

Tongue" nd gro ve (.5
board'floor,

.reasonable fi on -

trap doors,
etc. ,

4
.

Stone,fisundation.
considerable
leakage-aril,poor -

-seal around
grade entrance

Board floor. loose
fit around pipes,' I .-
etc.

'

-

w I N DO W S

. .

Storm window4"
with good fit .

-

.

No storm WilnUows.' 0
good /ity
regular widows

.

No storm windows.
,loose fit on
regular windows

DOORS
. .

Good fit on
storm doors.' .

Loose storm doors.
. 0poor fit on

-insidedoor -

ilo store doors

inside d r 1111

WALLS ...

-.. .

.

.

.

Caulked windows
an doors'
Du lding piper. (:)

under.used unde
siding .

.

'

Caulking in poor.
repair, building
needs paint

,
.

. .

No indicat of.'
bUilding pap ,

evident cracks

( )
around -door and
window frame

MULTIPLY thriumber of check marks in the first column by 1, the
column by 2;' and tFr third column by-.3. The Draft Index 'will be
pf these products, divided by 4.

Cu. ft.

Draft Index District Heating
Fac.tor-

.

MIEND

- .

second
the -sum

Heiring Units
Nov Required

..

Potentibl Savings by Reduc,ino infiltration. . . .
. .

.
.

.
.

it should be'poss)bje to reduce the draft index for'a , tuildirig to 1 (that is reduce the number of air
changes to'one per. hour.): If the draftindex for ?this building was imOroyed to 1, the infiltration'
JOss ould De: .

. '.. ....

"

Volume;.
. trift index District Heating Potential Heating Units

from above) *"°4",- Factor
. .

tubtract 4he potentratheatingiunits fnorn those now required and enter here 4IwllemmilM'
. ..

14

1

HEATING
- UNITS

'TYPE OF HEAT-LOSS REQUIRED

4 11
POTENTIAL
HEATING 8

SAVINGS PROPOSED CHANGES TO STRUCTURE

4
RATIN*
UNITS TO
BE SAVED

.
>

I

"- INFILTRATION '-'
_

..

PAGE, 2

4.1

0



HEAT LOSSES 8Y.CONDUCT1ON THROUGH FLOORS .

rt,

Floor Expokure.Far

Select the oprfate rector from
the descri Olits below:.

.

limiBuilding on post* or pillars
4.6.1with no skirts below floor 1.0

.;6.

raCrawl space skieted 0.8

tiRock waft, basement 0.8

ErlIore than two feet. of base

ment well exposed above
grade 0.8

.0.5II Building on slab

.
.'"

fTBuilding with tight crawl
Lmispace

- 0.5
,

DBuilding with tight base
ment (heated or unheatecl)

.

0.5

Floor Area
(from Id-
114 Desc.rip
tion)

1

Floor
ExposurEek
Factor

Potential savings on Floor Heat Losses..

'R. Value-of Floor.
"-

List below all materiaJs in floor deck, including carpet but
neg:ecting floor joist, ltarting from inside surface and work
ing down.

Insert 'R' value for each component from Table
I

<lb

Material ' Thickness 'R' Value

Interior Surface ..68

Ptyg000r !ism

I

SUB- PLoOte 543"

Interior Surface.

District
Heating.

Factor

.68

Total
'R' Value

Heating Uniti'
Required

Floor* can sometimes be insulated to reduce heat loss but this is often difficult, and where water pipes
are below the floor may cause freezing problems during very cold spells. However', every floorshould'be
protected from drafts, etc., so that it has a flbor exposure factor of 0.5. With this exposure factor for
this building, the heat loss through the floor would be:

Floor Area
From Above

0.5
Floor

Exposure .

Factor

x
District
Heating
Factor

11.1.11

'R' Value
- from AbOve

Subtract the'potential heating:units from those now required and Enter Here.

TYPE OP HEAT LOSS

HEATING

UNITS
'REQUIRED

Potential
Heating Units

Potential
Heating
Savingi.

I -

POTENTIAL.. rAEATING
HEATING - ^:.,UNITS TO

SAVINGS -PROPOSED CHANGES. TO STRUCTURE --,,-. BE SEED
.

CONDUCTION THRU: FLOORS

I

.

.-.,./

.... .

)

$
CHART 3I



ICONDU,CTION Tim: CEILINGS

Area of Ceiling

-(Take area of UpstairS
ceiling in a two-story
house)

Ceiling area will
normally be the same
as floor area (from
building -description
sheet)

.1

Ceiling

Isq.ft.

Area

HEAT LOSSES BY coNcieLpti Tf l J H =am

,Material Thickness 'R' Value

..

Inside Surface
,

--- . .68

G YASuht 00 1 3 !I
F7 e 1,

, .. .

,Inside SurfaCe (.684
OR

41111111/41%11011"410114C4014,
--_

-

Distance between.
joists/rafters:

/6"

District
Heating Factor

Heating Units
Req fired

Potential Savings by Insulation of Ceilings s,
1 -

. . .

A well insul-,ated'ceiling (with 6 inches of lnsujationl shguld have an 'R' value -of 2a. If ih4sowas so for this

building, the ceiling heat loss would be:

'.!
.

Ceiling Area
,

, .

District
HeatinalFactor

Sub-,ract the potential heating units from those now7required and Enter Here

,

-

'R' Value

. TYPE OF HEAT LOSS

Potential
..,;44!01-17? Units ,,

Oh-4Y
1

7 * 6

g . ;

HEATING POTENTIAL
UNITS -HEATING

REQUIRED SAVINGS

Potential
Heating
Savings.

4
HEATING .

UNITS TO
PROPOSED CHANGES TO STRUCTURE BE SAVED

.1

PAGE 4
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a

Tofj Perimeter.
of Outside Wail

To/al Height
oflbutside WaN

Grciss Wall Area

%.

Total Area-of all
Wingows and Doors

(frozd previous
two pg'ges)

Net Wall Area:-

HEAT LOSSES B' CONDUCTION THROUGHWALLS

lialt:e of Outsi'dp Walls

;ft, 'Litt below all mate;iefs_in.walfs, Starting from in &and
including air spares the wajl' Insert 'R' val e for

,.each component from Table 1.!

ft..

ICIA1

Z /I"

471,),7

..J

..J

,

Material .Thfckness

p. -

Value

Inside surface .GB.

4 *Pio,: &NED sie , 4

Am! :Woke 21,44.88

,J4-78EJENSCA19545i. 74Mt -'

gig! SPine ;3 4e;

SAWAPTAliaro 6/407:

AS.80=5 '510NOLISfie.
Cu I's i de surface .17

sg.ft.

.Distr;ct Aeati-ng

Factor
0

Potent7a1 Suv.p.as'bv Insulation-
"'r

snoLlo have an IRI value of 17, if rh:f; was sc tor h.lis buiiaingnsulared. walls
106S Wo4id be:. n

A

ubtract

Tata.'

'P' Value

F

I I 1Heating
Reou:red

4Net-*ari Area
tf,-nrr,-*rX ahnve,

the pot,&It'jal rieatit,g 'un

-

7PE OF HEAT LOSS

HEATING POTENTIAL HEATING
UNITS HEATING UNITS TO

REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED

is

1 15
District Heating Va:ue

TaCrOn

40'

froor those now 4.t.. anC Enter Here"

I ',

tnewal' neat

1= ;'utentia
Heating ',..rfits

Potential
Heating
Savings

CONDUCTION THRU: WALLS k
.

Page 7 .

99
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'

Type of
Materials

,JOB SHEET Ai .

THIS PAGE IS REMOVABLE FOR USE.AT\JOB SITE

HOMO
Addris

Quantity' Estimated Location Where Materials Are To Be Installation :Special

Required Cost Installed (Walls, Ceiling, etc.) .\ Diagram No. Instructions

(INSERT CARBON PAPER UNDER TABLE AT TOP OF PAGE ONLY) -

TOWN .\c5"'
ffiep or directions for locating home:

wire POO cowrise . P"

Ae57" HoqsE ON 4.45,6c7- Ask-rb--z ciao s s "iv* ar DgE

-

*

7 .

WORK RECORD

. 14

Activity, Date Supervisor Comments.\
P. a,

.

Order Materials
\

Install Materials
.\

..

;

"'
'\

e
PAGE 9

-100

a
4
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.



,r

INSPECTION
OF THE BUILDING-

CALCULATION
OF HEAT LOSSES



@On pa
separ
page.

es 2 thru 7,*calculate the heat loss by In-filtra -tion and by Conduction thru the
to parti of the buildirig, and enter the results in the table at the bottom of each
and in the Summary Table on page .8.

HEAT LOSS BY INFILTRATION,..--

11.01.tme of Ajr_

in bu:Idi

.Floor Area

sq.ft

_f

4 e

Meight to cei.-
..ing Ito upstairs
ceiling .1q-1 two -

story houSel

VoIume

HOUSE- DRAFT Opposite eaci of the four compolten. parts of a build-
ing in the table below, place a check mark in the cirel a.d 'acent to thefeatures which best describe the condition of the b 1di

BUILDING
COMPONENT

,

....., ONE -
'' Air Change

Per Hour

.

0-
TWO

Air Change
Per Hour

__

T HII.E-E
Air-Chatige

Per-Hou1-
0 I

II

I-

iR
CC

C
"1

It
gilli

.

Z

CELLAR

Dr
;1,,entrince

CRAWL
SPACE
-.

.

.

Tight, no cracks,
Caulked sills,
sealed cellar
windows. no grade

leaks

Plywood floor, no
trap door leaks,
no leaks around
water. sewer and
electrical --q-c-
openings 7,

4

-

Some'foundatioh
cracks, no weather
stripping on
cellar windows,
grade entrance

,not tight

'Tongue and groove
board.floor,
reasonable fit on
trap adors, aroun4
pipes, etc.

.

Stone foundation;
considewable,
leakage area. poor
seal around
grade.entrance

1.
t ,

Boerdfloor loose
fit around pipes;
etc,.

WINDOWS Storm window/ 4"P
.witllogood fit

..

No storm wilioawa.-
good lit on
regular windows

,
No storm windows,
loose fit on
regular windows

DAR S Good fit on

, .

(:)

eLoose storm doors,
Poor fit on
inside door

. No storm doors
loose fit on
inside door

. .8

ilw

1.

WALLS Caulked windows
and doers,
building paper
used under
siding

(:)

.

Caulking in poor "4,
repair, building
needs paint

,window

No indication of
building paper,
evident cracks
around door and

frame

MULTIPLY e mumber of 'check,marks in the first column by 1, the second
column by 2, and the third column by 3. The Draft Index will, be the kumof these products, divided by 4.

cu.ft.

Draft index.

Potential Savinos by Reducing Infiltration

District Heating
'Factor

x .0Z 7'
Heating Units
Now Required

I

'It should be, possioJelireduce the draft index for a building to 1 (that )s reduce the number of air
changes to one per hour.). If the draft/ index for this building was improved to 1, the infiltration
Joss would be: .

cu.ft. M : I.

Volume. -

.Ifrom above)

Subtract the potentlal

1OP-

TYPE OF SAT LOSS

x
District Hell'INiitzt,.

4 Factor.
r- , ,.

heating units irdM hose now required anAliter hire

"Aa*:
..1..

1. I

1 x soz
Potential Heating Units.

HEATING POTENTIAL
REOdITS HEATING

ED SAVINGS

Ile

. ,

PROPOSED CHANGES TO STRUCTURE

HEATING
UNITS TO
BE SAVED

INFILTRATION

PAGE .2

102 4r

a
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a

Floor Exposure Factor

HEAT LOSSES BY CONDUCTION THROUGH FLOORS

Select the appropriate factor from
the descc4f1Ons. below:

0

'R' Value of Floor .

t
0 .

tist below all materials :in floorIdeck, including carpet but
. neg:ecting floor oists, startipig. fr inside surface and work-' ,

ing down. .

rmiBuilding on posts or pillars
Lwiwith no skirts below floor 1.0

trrawl space skirted 0.8

1:1Rock wall basement 0.8

rore: than two feet Eof- base-

ment wa 1 I exposed Above
,, grade 0.8

- -

0.5iii Building on slab

rwTBuildinekrith tight crisl
space

44
./.

pildIng'with tight base-9.
ment(heatpdor- unhepted).0.5

, .

't

'Floor Area
from Build-
g Descrip,
of r)

I

I
'Floor .

Exposure
Factor

r

-

Insert 'R' value for each component from Table I

Material Thickness 'R% Value

r

41nterior Sur-nicer-4T
ar

.68---

111:2442M-'-.1.771PLVAMOD //'?..

iktnii. FLOOR Sla" ..4-5.

-

i-

Interior Surface __. 68

tentiai Savings on FObor Heat Losses

District
Meating
-Factbr

Total
'R' Value

Heating Units
Required

, V
Floors can times.b .. sulated to reduce heat loss but this is often- (fficult, and where water pipes.

cHare below the floor may cause freezing problems ailing very cold spells. owever, every floor' hpuld be
protected from draft,, etc.', so that it has a floor exposure factor of 0.5. With this exposur,e actor. for

this,building, the Keit, loss through the floor would be

sq.ft.X

Floor Area
From Above\''

lo. sl
Floor ' .

Exposure
Factor

a
District '

Heating
Factor

1
113% Value

from Above

.4Subtract the potential heating units f those now required and Enter-mere
A

.....

_
I

e
. Jr

. ----*. . ...
11

4 q
t1

I
HEATING POTENTIA

. . UNITS HEATING/ -

TYPE OF-HEAT LOSS -' .REQUIRED -° SAVINGS

'IC'''.

Potential
Heating Units

461

PROPOSED CHANGES TO STRUCTURE

Potential
Heating
Savings. .t
HEATING
UNITS TO
BE SAVED

CONDUCTION THRU: FLOORS . 4
\I!

e I , -I

PAGE/ 3
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t

Area of Ceiling

(Take area of upstairs
ceiling in.a twoLstory
house)

Cdilingaree will
normally be the some
as floor area (from
building Oestription
sheetl'

r.

P-
01.5.

HEAT LOSSES BY comougLoN THROUGH CEILINGS

. d

Material. Thickness 'R.' Value

Inside Surface

.

.68
I

G YPSUm 00110 S ii".

r7etarical.ass 2 is

.
1 , .

,

. .

.
17

a

...4 `'

Inside Surface (t68)
OR

si
---

...ea.

44110111116/61141014i411,

Distance between
joists/rafters:

40m.0010

I'.

Ceiling Area, District Total - Heating Units

le

Heating Factor 'R' Value Reg iced.

Potential n la ti on of Ce
a

a.
A well insulated ceiling-(with 6 inches of insulation)
building, the ceiling heat loss woilldbe:

SObtract

District
Heatino Factor

,

shouid have an 'R' value of 20. If this was so for Jnis

the potential heating units from those'nOw required and

/ ',-//

ito

PE OF HEAT LOSS ,.,.'

HEATING
UNITS

REQUIR.;.-

'R' Value, Potential
Heating Units

.1114
Enter Here.

a ..

Potential
Heating
-Savings

raaaaaa..4
POTENTIAL HEATIN G

a HEATING 4,-- ' t UgITS TO/

SAVINGS ' PRNOSED.CHANGES TO STRUCTURE BM:PAVED'

04

CONDUCTION THRU:' CEILINGS

PAGE 4
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to

Area of Simile

If none, enter
'and go to next
doors

HEAT LOSSES BY CONDUCTION THROUGH SINGLE GLASS WINDOWS
Ajaurni rick R IP 1 for gl neria qlasek

glass Wisidcwe:

sheet an double windows and

Width x Height x Number a Area.

AIL

TOTAL sq,ft.

.4
Potentiat Saying by Double Clazino

Double glazi:g or adding storm windows will cut the heat foss by
half, se-divide heating Units by two, and-Enter Here,

.

Ipmuipm 11111111

District
Hest;^m Fartor

z

-

lb

4

I.

ti, TYPE OF HEAT-LOSS

CONDOCTION,THRU:
SINGLE-GLASS WINDOWS

r

Heating Units
Required

-I I
Potential
Heating
Savings

I

1

HEATING POTENTI
UNITS HEATING

REQUIRED . SAVINGS

1
'PAGE 5

I

L

,PROPOSEa CHANGES TO STRUCTURE

HEATING
UNITS TO
BE SAVED

1.

aim- 45 (



HEAT LOSSES BY CONDUCTION THROUGH DOUBLE GLASS OR

PLASTIC COVERED WINOOWS AND THROUGH OOGRS

(Assumina R m 2 for these Oft')

t'

Area of Double Glass and Doors

1

Width x Height x Number Are!
)

f

TOTAL

Potential Savinosw ,

1

Isq.ft)(1
1 ÷

.District
' Heating Factor

2
'R' yalue

a

I

`Heating pnits
Required

Triple glazing of windows can be done but is not usually practical.
If no change is made in the windows, the Potential Saving will be 0
heating units and should be entered here

I(If windows are triple glazed, the "R" value will be approx., 3 and thb
Potential-Savings will be on -third of the "Heating Units Required.`)',

ts

TYPE OF HEAT LOSS

T.

I

Potential
Heating
Savings

HEATING POTENTIAL HEATING
UNITS. \ HEATING UNITS TO

REQUIRED SAVINGS : PROPOSED CHANGES fa STRUCTUR BE SAVED

CONDUCTION THRU: DOORS &
DOUBLE-GLASS WINDOWS -

PAGE 6

1
- - ..
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Isq.ft.

Total Perimeter
of Outside Wall

Total Height
.of.Outside Wail

e.

Is Wall Area

A Total Area of ail
Windows and 'Doors

(from previous
two pages)

Net Wall Area

HEAT LOSSES BY CONDUCTION THROUGH WALLS

011INIp

ft.

ft.

sq.q.

A -

'R' Value of Outside Walls .

Ltstbeiow al, materials in walls, starting from inside and
intruding air 7.deices wiI!lin the wet'. insert R. value -.for
each component .fpm Tabre I

Material

.R,

'llickness Value

Inside surface .--- .66

GYPourn BORED 13,6e
.

Aire SPAce W is
. 2 A'
2114'4

I

..

Rea' Rau;3s
File s Pm Ce r''

wS 1169771/4 f 0 Sig"
Asseurtin 5$04,115 WI - -
aputside s:rface

District lietati-ing

. Factor

Rote-it:a I Say nasby... I ns.J la*

0111111

Total

'P' Value

J
Heating Th.ts
Required

tell ,9sulated walls Should nave an 'R' va e of 15. I* this was SO for this building, tne wall neat
lose woJld be

Net Wait Area
asove)

District Heating
'actor

IN,
I luir I

'R' Value'

1=1

lutential
Heating

'%;otra- the potential `het' f.71. units from those now req.ireu and Enter Here

/ TYPE OF HEAT LOSS

ICONDUCTION THRO:.. WALLS

)

"HEATING POTENTIAL
UNITS HEATING

REQUIRED ' SAVINGS

Pot ntial
H ting

ings,.

PROPOSED CHANGES TO. STRUCTURE

Page 7

10.7

HEATING
' UNITS TO

BE SAVED

1

tray 47
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4--STEP PROCESS

INSPECTION;
OF THE BUILDING

2. CALCULATION
OF HEAT LOSES

3. EVALUATION
OF THE DATA



0

...'
,.. -

4

:
., 4.9, 04

Vise the instructions on'page:Ti d1 the4FEA knterizationManual to
-
attess whi4.potentiat savings

.--can be obtained most-.success.ful,14,...;.-0 ' ( , a eaa ..''''' I .. n
I
Fill out,the folloWing Summary

/

Tabre.by entering the "Heating Ifilits-cRequired" and
Ihe'"Pot'ential Heating Saliiii s" from the corrftspandtng-tSbles.at the bottom of pages
2 through 7. Then,' write l he 'Propsed Changes" and :HeatIng:Units to be Saved"
by such. changes. .

.

-

_ ,

HEAT REQUIREMENT ESTIMATES (Anmual Heating.UnitstNeeded)

. .

TYPE OF HEAT LOS

HaTi.1.G POTENTIAL
UNITS HEATING ,

REQUIRED SAVINGS, PROPOSED CHANGES. TO STRUCTURE

..r
4.

HEATING.
UNITS.TO
BE SAVED,.

4b. 15 4
INFILTRATION ' .: 'From

Page 2
. .

-

'
.

CONDUCTION THRU:'
. FLOORS

.

Page 3
. J.

.

.

CONDUCTION THIN:. j
CEILINGS .

.r
Page 4.

.

,

.,-

CONDUCTION fHRU:
SINGLE -GLASS WINDOWS Page 5

. - '
.4

-
.

..

- .
. -

-
CONDUCTION THRU: DOORS &

DOUBLE-GLASS-WINDOWS 'Page 5
V

,

,

_
-

CONDUCTION.THRU:.
WALLS Page 7

TOTALS-

(g) Use' the -space below to calculate the quaniijtiesand cost of materials needed to make the proposed
changes to the building. .

-

job sheet on opposite page.
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THIS PAGE IS REMOVABLE OOR USE AT,JOB SITE'
.

= JOB SHOA

Nuns'

Addros

.0 -iV"' \

Type of Quantity- Estiniated Location Where Materials Are To $e Installation- Special '

Materials Required Cost Installed/(Walls,! Ceiling.; etc.)z 'Diagi-am No. Instructions .

..
.

-e

MN/

3

. a.

kINSERT CARSON PAPER UNDER TABLE AT TOP 00: PAGE ONLY)

Map or directions for locating home!'

govre zzz Pooh.? C tiVrabe ure0,41
3 -.N t

714Ptr HousE4 ON d: EFT cieossm,0 8wit64.

1

EIS

.O

kJ

-

Activity

.Order MaterialS

-.Install 'raterials

r.

Date .

WORK RECORD

Supervisor - Comments
/

N

4.

CHART 50



Type of

'SHEET B -

THIS PAGE IS RETAINWWWj013 BOOK AS PERMANENT RECORD

i?

Qvantity IstiMated location Where eMiterials Are To Be g
Materials .Required , cost.: ..-InS;alled0alleflingioEtt4r-

-

Installation Special . s.

Diagram No. . Instructions
.

.;
. .

'

.

>
t.

,..

7str 14.

C.

:41W,t

0C

1:

0

Total, Cost

(25PAY4OFF TIME

This is ,h9 number of seasons for fuel savings to pay off the.cost of winterization. --

Total Cost )from job sheet above)

Fuel Factor
Fuel Oil = 1
Matural, Gas = 120
Electriciqy =.30

1!

I'

Total . . , .Pri of Fuel
Heating Uni4s .if 'Peak ga , cu.ftKWH

Saved . i

(From page 8) ,

"Payoff" Time
(seasons)

PAGE 10
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41.

OR, THE BUILDING

CALCULATION.
OF -!1. EAT-

3..-.EYALUATION
DATA

4:
1E

INSTALLATION
-OF THE MATERIALS



TYPICAL COST OF MATERIALS .

Unit -Unit. Local.
Material-. .Type. Size Cost ,Vendor Date

-Mineral Wool 16" Batt

, ff Loose

Stortrt

Window Glass

/'-

_ Weatherstrip

Caulking

Strapping.

Heating Oil

Plastic film

8, ft.

Cu. ft.

-Gal

Electricity .KWH..

NaturAl

Bottled Gas

.

Keroset e

Coal/Coke

Wood

Ogg

5

Cu. ft.

Gal

Ton

Cord

113
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This HOME WINTERIZATION MANUAL

. was 'developed for the

;Federal' Energy Administration

by

Richard Hi II, ProfeSsor Mechanical Engineering, University of Main
Charles W. Kittridge, Extensibn Agricultural Engineer, University of Maine
Norman Smith, Professor.Agricultural Engineering, University of Maine

It is intende-d_for use in inspecting and evaluating homes to.determine
winterization measures are needed and gives direCtions:/lorrapplying winter
ization materials,
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BEING COMFORTABLE
,IN WINTER

MEANS
.KEEPING WARM AT MINIMUM COST

This takes he

4

I

Which comes from fuel/ which costs a whol lot more than it once did.

MOST HOMES
CAN USE MUCH LESS FUEL

WITHOUT SACRIFICING COMFORT

.

la r

A. -

This manual eXplains the how and wh
method of approximating how' much hea
warm and explains how to assess the
such as adding storm windows, insula

41

f winter comfort heating. It pro 'des an easy
will be needed to keep any partiaular Wading
efts of improvements bade to the building,
g ceilings, excluding drafts, etc.

1

Most such improvements coat money. .Illy they save more than they cost. In the
7npext few pages we shall see how to make heating improvements and how to figure the
eat saved.

One basic premise' that we mu.s.. get straight--

IT IS NOT "COLD" THAT COMES IN
IT IS THE HEAT WE -BUY THAT4 ESCAPES TO THE OUTSIDE

o

\ .

Heat always tends.to flow from wherever the, temperature is higher to wherever' the
.temperature is.lower. For eicaMPle--put a.pan of cold water on a.hot stove and hea

cltlows from tlyie stove through the bottom of the'pan into the water, heating it.up.
a higher temperature. Pan. bottoms are, therefore, made of materials which CONDUCT
heat easily. To keep the pan front losing heat after it comes off the stove we can
stand ieon an asbestos pad--a material which RESISTS passage of heat, or in other
words, provides INSULATION.

A

I

4 -

In just the same way as hea escapes from a pan of hot water, eat will pass out of
a heated building to the c d outside surroundings. If we want to keep the build-
ingi.at a comfortable temp rature, we must release heat into'it at the same rate at
whicth,heat escapes out o'f\:the `structure. Heaping buildings is really as 'simple as
tha. 116 '3 -4 ii

1 i
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Take the'bui14ing

IF

4

L.

Heat Los
4

4

HEAT
GIVEN 'OFF

BY THE
HEATING PLANT

THEN
TEMPERATURE INSIDE STAYS UP

Heatirtig:
P lant

1
11 IL__

A

Heat Lost

HEAT LOSS
FROM -THE

BUILDING.'

Make it more difficult for heat to escape from a building by insulating double
glazing or sealing cracks and le s& heat will be needed to maintain comfortable
temperatures inside the' building,- And less heat required means' less fuel used,

''-which means money saved. .

.1 40011.160_4..t 1111 l a AAA1/./1111.iii

41111=.

Heat1ing---1
P lath:

<see

041

eat
4%1

iaanagnizit

tri

Irrd
11.11-,..1, O.:, .a .

LESS HEAT ESCAPING
'MEANS LESS HEAT AND LESS FUEL.

NEEDED TO STAY. COMFORTABLE INSIDE
Heat escapes from a building

,
in.two ways, by CONDUCTION and by INFILTRATION.

In. the next' fewpAgef, these, processes will De,explainedhutifirst some definitioni
to make everything clear.



We mu5J. have a unit to measure heat I6sses. 'Normal we usethe British Thermal Unf-8TU. This is the amount
of Feat it takes to raise the temperature of one p d of water by 1 °Fahrenheit. Another way of "sizing" a BTU

is to say It is about the.aMount of heat given Off when a wpoden match is burned *Completely. Allfuel values or
heat requirements can be expressed in BTU s. For example, bsing one kilowatt hour of electri-City re-leases 3412
BTU s; one_pound of,wood burned completely will giveoff. about 8000,BTU s, etc.

. a

. . .

. 4.
1Working.with BTU s means doing calculations with rargetThumbers,inwhich it is easy to make'errors TA011 Manuat

9.......,
.,) -uses the concept of Heating tin) s to simply the f- u g--

9 a
r .

-

F- S.

fr

ai.

Obviously, the Heating Unit is an approximation, because not all oil or gas heating plante operate at theme
4efficrency. However, the Heating Unit is a fairly accurate estimate of what a normal oil or 'gas furnace stiiipul-d
get out of the quanti,t/es of thoSe feels illustrated above. The Heating Unit does, in fact, represent.abouf
100,00C BTU s. I : :-------

-

. . ,
,

In this manual, we calculate heating requirements on a seasonal basis. Therefore, if a buileng'is c&CcUlated
to require 1200.-eating Units, that. fLgure will represent the approximate number of gallons of oil it should
use- per-year, rf it has an efficient furnace. If the actual fuel use is knOwn and is very :fferent from the
calculated-figure, a further,check needS to be made to find the reason. It may be due to da culation errors,cll

wrong measurements in, the building, or the furnace may not be fuectioning correctly. It may, that thk bUild-,
' . ing has Only been partially heated previously, with much-of trw riving space not used in the winter. Wrkirlg

I" with.keatint Units in this way can enable us to spot errors or circumstances we might otherwise miss. Inci-
dentally, if the furnace w ich provides heat for the building also pPovides domestic hot water, this will in -
creasethe fuel usage appro matety 20%. .

.
.

To allofor climatic differences between areas, heating engineers use Degree Day figures, one degree day
'representing a 24 hour period in which the average outside temperature is 1° F below a base' temperature of
65 °F.. Many northern areas will have over 7000 degree days in a heating season--once again a large number.
This manual uses the District Heating Factor whiCh,'for an area with 4000 heating degree days, will be 1, for .

6000 degree days 1.5, and so on. The map on page 8 shows the District-Heating Factors for.various areas:
-Simply 1pok up the apprOpriate'factor for your area and use it in figuring ail heat losses for any house in
your'district.

Home Winterization reqyires four steps to determine what should be done, where and how:
#

. INSPECTION of the building to determine construction,

2. CALCULATION of heat losses from the building.

: 3.. 'EVALUATION of the building and heat losses to determine-what winterization measures should be made.

4.t INSTALLATION of the winterizationmaterials.

A Job Book is used for recording the information on4each building. It also shows the procedure for calculat-
ing and summarizing heat loss and serves as an order form for listing and procuriag Materials.
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BUILDING HEAT LOSS BY CONDUCTION

Heat is lost-from the home through the exterior surface of the building by heat,flaming by conduction through
the building materials. The rate of heat loss from the warm' side to the coldside through the exterior sur-
face depends-upon the size of the surface, .the length of the heat flan cccurs, the temperature difference
between the two sides of the exposed area, and the construction of the section, that is the type of material
used in the construction. All materials used in building construction reduce the flawof heat. SomeNmeterials,
are much better thariothers at reducing heat flow. The more effective materials are used as insulation.

Insulation

Three genealf types of insulating materials are commonly-used in building construction. They are loose fill,
blanket or batt, and rigid 5nsulation.

Loose fill types of insulation include glass, rockwcol, cellulose fibers, wood fibers, and others., Fill type
insulating materials are best utilized on horizontal surfacespwsuch'as ceiling areas. .This type of insulation
used in vertical areas tends to settle, and unless.provision is. made to refill the space, cold spots can occur.

Blanket, or batt insulation, is commonly made of glass or rockwcol, or wood fiber. They are usually enclosed
rn a paper envelope or fastened to a backing'of kraft paper or aluminum foil. Some blanket type4.of insulation
have na backing. and are intended to be used when noiVapor barrier is required. Blanket insulation comes in
rolls of VariouS lengths and thicknesses. Bat-t-i-nsula-t-ibh-i-s-usually thicker and comes in shorter lengths.
Both blanket and.batt insulation are available for framing, spacing, of 16 and 24 inches. Other widths are avail-
able-on special order..

Rigid Insulation, in addition to providing insulating value, also proyides structural streflOth.. Rigid insula-.
tionis available in board form, such as various fibegboard materials, and fopMed plastics.
This ,type of insulation_is more expensive and is usually not used for home winterization.

.. .

Table 1 lists the insulating Value of most of the common material found in house construction. The 'R' value
shown in the righfhand column indicates the effectiveness, or resistance value of the material. The higher the-
resistance value. the better its insulating quality. When building sections are made up of several materials,
1-he resistance value of each of the.individual materials can be added together to obtain the overall total
resistance value- Once you know-I-he-overall 'R' value you can use it in the calculation outlined in the Job

.°Book to determine heat loss. Thicknesses of 3 1/2 inches CR-11r and 6 inches pR-19) are most common.

rt

. Exterior Walls

To determine the insulating value of an exterior wall
section, it is necessary to know the construction of
the wall. Using Table 1, determine the 'R' value for-
each material making up the wall. Add together these
values to obtain the overall 'IR, value of the wall.'

de'

11.3

Interior Surface .68 .

3/8" Gypsum Board .32

3 1/2" -Blanket Insul. 11.00

3/8" Plywood

Bevel Siding

Exterior Surface .11

.47

'.Overall R = 13.45



Ceilings and Roofs
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The insulating value of, root and ceiling sections Can
'be\cletermined%by adding the 'R' value of'each of the
materials making up'the section. It is'necessary to
knoW the construction-of tpe ceiling or roof section.
Add together the 'R' values of the materials making
up the section frOmfthe values given in Table. 1 to
obtain the overall 'R' value of the section.., For
ceilings with"attic space over the insulation,.uSe
an interior surface resistance.-for the sUrface next
to the attic due to the fact that still air con
ditions exist on the outside of the insulation. The
illustration at the'right Shows the procedure for
determing the overall resistance value for ceiling
sections.

_ .

For roof sections, the procedure determining overall
resistance value are similar to the wall section.
First, :determine the construction pf,the roof sec
tion and then add the cresistances of the individual
materials making up .the roof section to obtain the
overcall 'R' value for the roof.. The -diagramat the
right shows the procedure for determining the over,
all AR' value for roof areas. ,-

Iftelete Surface Aff

naramon Frooring .71

3./2. Ptre9ed .00

!beide Sonata .6'

Overall R 2.7:

Vapor Barriers

Floor Joist

Sill'

"Ceiling Joist

11141111111111111%_
1/2 Gyps 60.'4 -SS

etsoltet !t, lotion 19.00

Surface .66

Inside Surface .68

tuts100 Surface

Asphalt Tingles

SIC. Sheathing 1 00
. .

AirSpece .91

6. Insulation 19.00

6fplual board

Inside Surface .68

Overall R 22.55

Overall CI 20.71

.17

Floors

To _determine theinsulating value of floors, add the
'R' value of the individual materials making up the
fldor section together. to ddtermine the overall 'R'

' value. Use the interior surface resistance for _the
surface next to the baSement or crawl space area.
The heat loss from floors depends upon the tempera
ture below the flocir. Basement and crawl space
temperatures depend upon the quality of construc
tion. In'caLculating floor heat loss in this manual
a floor exposure factor is used to estimate changes

' in floor heat 164.sgdue to different types of fougda
tion construction.

In the winter, moisture moves from the inside of the home to'the outside through the exterior surfaces.
Vapor barriers are installed to reduce the flow of moisture through the insulation so that condensation
will not occur. Blanket or batt insulation usually has vapor barriers attached. Polyethylene film (4 mil)

can be used as a separate vapor barrier if needed. Vapor barriers should a !war be installed on the warm

side (inside) to stop the moisture before it reaches the insulation. If 5' le, vent the cold side of

the insulation to the outside to remove moisture which escapes thrOugh the insulation. When bletriket or

batt insulation with an attached vapor barrter-is used, kraft paper backing is usally cheaper and just
as effective as foil backing.

12d
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TABLE I. INSU1ATION
.

VALUE OF COMMON MATERIALS

. Source: ASHRAEGulde and Data Book.

MATERIAL

Air Film and Spaces

THICKNESS 'R' VALUE

Air space, bbunded by ordinary materials 3/4" or more
Air Space, bounded by aluminum foil 3/4" or more

Exterior surface'resistance
Interior surfaCe resistance

Masonry

San0 and gravelconcrete block
and gravel concrete block

Lightweight concrete block

Lightweight co ncrete block
Face brick
Conerete cast in place

Building Materials - General

Wood sheathing or subflgor
'Fiber board i lating sheathipAg-
Plywood

Plywo
Plywood
Bevel lapped siding

Bevel lapped siding
Vertical tongue and groove board
Drop siding

Asbestos board
3/8" g$'psum lath and 3/8" plaster
Gypsum board

Inter-kr plywood
Building paper
Vapor barrier

\ Wood shinoles
Asphalt shingles
Linoleum

panel

Carpet With fiber pad

8"
12"
8"

12"
4"
8"

3/4"
3/4"

1/2"
3/8"

1/2" x 8"

0.91
1,17

0.17
0.68

1.11
1.28
2.00

2.13
0.44
0.64

4

1.00
2.10
0.79

0.63
0.47
0.81

3/4" x 10" T.05
3/4" 1.00
3/4" 0.94

1/4"
3/4"
3/8"

1/4'r

-

Hardwood floor

Insulation Materials (mineral wool,,gMass wool, wood wool, etc.)

Blanket or batts 1"
Blanket or batts

. 3,1/2"
Blanket or batts

Loose fill I"
'Rigid insulation board (sheathing) 3/4"

0.42
0.32

0.31
0.06
0.00

0:87
0.44
0.08

2.08
0.71

,3.70
11.00
19.00

3.33
2.10

Windows and Doors

Single window Approx. 1.00
"Double window Approx. 2.00

1---E)xterior door Appro'x. 2.00

121.
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BUILDING HEAT LOSS BY INFILTRATION

kg,
.

-
Nor,

Any blinding will constantly exchange air with its environment outside air leaks in--inside air leaks out.
A certain amount of this exchange (say one complete air change per hour) is necessary for ventilation, but
most buildings have much mbre than is needed. In wlnIer, the.air that leaks in is cold; theair trivt leaks
out'is warm; fuel is consumed to supply this temperature difference.

This leakage or i

side doors.
ation is caused by wind, the building acting as a chimney, and the opening of,oUt-

AIR
FLOW

. IN

of

WIND DIRECTION

"FIG. 1 - INFILTRATiON'BY WIND

vl

AIR

FLOW
OUT

The effect of "door openings and wind needs little explanation; but the chimney effect may not be ob4OliS.
When air in a building is warmer thanthe outside air, the entire building acts like a chimney hot ai,r-:
tends to rise and leak out of cracks at the upper levels and suck cold air in through. dracks'at.theWorler
levels. Both the temperature. di.fferenct and building height contribute to thiS effect: A 1

...."'

se
with a 68°F inside temperature and a 30 F outside---teMperature will produce a "chimney" leakagioN
to a ten mile per hour Wind blowing against thebli.ilqing..,

)

-;.,-r-

-,...

,

ND WIND

FIG. 2L "CHIMNEY-EFFECT"

Each cubic foot of air that enters the house recluitses approximately .02 BTU to raise th ) temperature 10,F.
To determine the heat loss.from infiltration,-it is necessary that the rate of air movement through the
home be known. Most houses vary from one to titre& air changes. per hour, depending 6i-rconstructionz An in-
filtration check list'is'provided to determine the approximate infiltration rate..

122
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HOME WINTERIZATION: STEP 1 - INSPECTION OF BUILDING

When you Visit the House

Athorough inspection of the house is necessary in order to secure_the details for determirWrig winterization
measures. Check the house as thoroughly as possible and make sure that all the'details desCribedbelow are
collected before you leave. If you find.unusual circumstances in tiOuse construction, location, building
arrangement, or other features that need to be taken into consideration, make notes on page 1 of the Job Book
for future reference. . . .

. .. . .

1. Measure the outside of Ile ho &se, the lencIfti, the width, the height of tne sidewalls. Draw c

a sketch of each side oft the house and a floor plan on page 1 of the Job Book. Note the
dimensions. It is not necessary that you measure the building to the last inch. If you
find that you-do notflave access to some of the dinnsions, estimate ascl9se AS posible.
You will find that it is accurate enough for your calculations. -

,
2-7, Check the doors and windows. Sketch them in on page 1 of the Job Book rn their roper loca -

tion, noting thei-rjconstruction, with an 0 for a single window or door and a for a
doOble window Or door. If you do nothave access to a windoW, estimate its dimensions.
Otherwise, measure,and 4te the sizes in the 'Job Book.. .4

!' .
t

37 Check the constructioniof the exterior. of the home. Cbeck the construction of the walls, the

.
exterior ceiling, roof\and floor surface . It is necessary to know what kind of materials make
up these areas- in order to determie'how well they are insulated. if you cannot readily de-
termine this, ask the.occupants. If the don't,know then you may be able to find out by taking
°We switch plate or a plate over an outlet Wax on the exterior wal to examine the inside Of
the wail. Howe,Oer, if you have difficulty finding what is in the wall or ceiling; chances are
that you'can;t do anything about it anyway-. Once you have found the construction material for
the exterior surface, list the construction materials in the Job Book under walls,'oeiling and
roof, -or floors, pages 3, 4, and 7. Note the material and thickness of the material so that
you 8an later determine'its insulating value. Note a Isci4 f you can get access to the area where

N the 'insulation will have to be installed. If, for instance, a wall.is closed..on bothsides viith
sneattring'material, it is difficult to add insulation. However, if you have an attic space over
m ceiling which is accessible, you can imsulate the ceiling.

\ .

.

4. Check the buildingcfoundat.ion to determine the floor exposure factor on page 3 of the Job Book.
Put -a checkarark in the'box opposite the foundation description which best describes the actual
building foundation. . 4 ?

p
. ., .

5.. Check the condition of the home to determine the appr(oximate infiltration rate. Put a check.
mark in-the box under category 1, 2,'or 3 which best describes the condition of each loqilding
Component in the table page 2'of'the Job Book. In'or'der to select the appr:44.-iate category,
check for the following:

t

Building Foundation %
4....

1: . .

.
.

To determine leakage around sills 'and cellar windows, examine the structure from-the inside.
Look.for "daylight"' befween the sill and the foundation. Feet for drafts at cellar windows.
Push on windows to seeif tHey are loose or rattle. Check for missing putty on sash. This
detailed analysis will help ddcide if the cellar is inicategory 1, 2, or 3. 1.

-.\--
.

, . .
-Sc_.

If the budding is on posts, infiltration must be evaluated by an examination of the floor.
Open kitchen floor cabinets and logk at pipe holes for the sink drain, etc. If these ale
tight, the building is category 1-44 yew open, category 3. Check the construction of
the floor: if.made of plywood or subf166r, paper, and finished'froor, check category 1.
If board floorwith visibI'e cracks and.discernible drafts, .check category 3.

Doors

Open the door quickly --A good fit will create a vacuum and resist the effort to open. 'A
loose door will offer very little resistance:. An on-hands-and-knees examination of the
crack between the door-and sill will.als help. !Fe twenty-five cent piem can be pushed
under the door, c ck category.2, if pwo twenty-five cent pieces can be used, check
category 3.

Windows .

The same, evacuation can be used on windows push hird on the window--f a twenty-fixe cent
piece can be pushed between the window and the casing,check category 2, if two can be used,

eck category 3-..s

Walls

To defermine inf*tration through the walls, feel for 1:11Fafts around outside'wall electrical
putlefs. Check for caulking arOund'doors and windjr24rndition of paint, check for building
paper.
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rhe following are typical features of buildings with infiltration rates of approximately 1, 2, or 3 arr-
changes per hour:

.Building Component
Orie.Air Change

Per Hour
Two Air Changes

Per Hour

C%1

Three Air Changes
Per Hour_

Building-with Cellar

1

OR

.- ,

BUUding with crawl
space or'on poits

Windows

Doors

Halls
.

0-

Tight, no cracks,-caulked
sills,-sealed cellar win-
dows, no grade entrance
leaks

.

Plywood floor, no trap
door leaks,.no leaks
around water, sewer and
electrical openings

Storm windows with good
fit -

Good fit on storm doors'

.

.

Caulked windows and doors
building paper used under
siding .

Some foundation cracks, no
weatherstripping on cellar
windows, grade entrance not
tight

Tongue and groove board
floor, reasonable fit on
trap doors, around pipes,

,etc.

No storm windows, good fit
on regular windows

'.

-

Loose storm doors, poor
fit on inside door

.

.t

Caulking ill poor repair,
building,neds paint .

41,
.

....

Stone foundation, consid-
erable leakage are?,, poor
seal around grade entran6

,.., 0

Board floor, loose fit
.around pipeS, etc.
.,- ,

---

No storm windows, loose
fit on regular windows

.
.

No storm iloors, loOse 'fit
on inside door

- '

No indication OF building
pauper, evident cracks

.apouhd door and window
frame

Usually building components are not all in the same infiltration category. You -can estimat=e the approximate
rate by considering how many of the components are in each category. For example, two components are in the
three air change category and two are in the two air change category, the overall infiltrafion would be 2 1/2
air changes per hour.

6. Talk with the occupant of the house. Get his comments on the winterization.problems and
what he thinks can be done about them. Note his comments on page 1 of the Job Book. You
may find more problems with the building by talking with the occupant than by looking at
the house.'

`-7. If ybu can, get answers to the questions on page lA of the Job,Book.

lkB. Before you leave, fill in the directions for locating the ho e, either by a mavor descrip-
tion of how to get there on page 9 of the Job Book. This will help the person who is to do

' the work on the"house.

4 AO
Atk

HOIM WINTERIZATION: STEP 2 - CALCULATION OF HEAT LOSSES

(

C-

The next step in the home winterizing procedure is to calculate the heat losses expected from the house. Onty-
simple calculations are necessary and you can do it away from the job site. By following the Job Book step
by step,'you can calculate the amount of heat lost in agiven season from the building. To do this, yOu'mlist
determine-the area of the exposed surface where the heat is lost; determine its insulation (R) value, select
the district heating fa for from the map on page 8 of the Manual, determine the infiltration rate frOmthe.
table on page 2 of the Job Book, and frdM these figures'you are able to calculate the heat loss frora.the'bUilld-
ing. On each of the pages of the Job Book, calculate fhe Aleat loss and the potential heat loss for trifiltra-
tion losses, Josses from windows andl.doors; floors, ceilings or roof, andmallt and ummarize these heat,
losses on page 8 of the center section in the Job Book. ifyou are unable to deter ine the construction of
the exposed area and its heat toss, note that-on the appropriate job'sheet and a so note it in the surpary.
sheet. You'are now ready to deterMine what winterization measures should be:taken on the house.

r .

>".
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HOME WINTERIZATION: STEP 3 - EVALUATION OF DATA

Determining Winterization Measures

' In order to determine which winterization measures sh ti,ld be under aken on the home, we need to consider

4.-
[several factors. By following the step-by-step prose ure listed b low, you should,be able to determine
the logical areas where winterization should be undert ken. ,:

1. Check the heat unifs now required on the first column of the Summary Sheet, page 6 of A_Ile
,Job Book. Look for areas that have the highest heat requirement as logical areas for
t________
winterization.

2. Check the owner's comments on the bottom of page 1 of the Job Book. The following table may
be helpful in determining what wiiiteriaa,tioh, measures.are indicated from these comments.

ProbleM Probable Cause Remedy

Low house tempera ure
High fuel usage

)

High heatlots
, ,

.

,

Add Insulation.-
Add storm doort and windows - 'It
Caulk And weatherstrip doors & windows

.

. ,

Cold floors Cold crawl space or basement

.

Add banking to increase crawl specekor
basement temperature. , .

.

.

Drafty house Loose doors and windows

,

Add storm doors and windows and caulk
around windows and doors

-

Wet winpows

- .

.

Cold window surface or
4/" high humidity

.

Add storm windows or ventilate to
reduce humidity .

,

Wet walls-or ceiling
(uncommon complaint)

, .
.

o

.

Cold inside surface
or high humidity .

..-

Insulate wet svrface or ventilate
to reduce humidity. ,

it .

3. All windows should be fitted with storm windows. Since this measure increases the insula-
. Lion value of the window, as well as reducing the infiltration through windows, it usually
results in the greatest benefit. Storm doors do not give as much benefit as storm WindoWs.
Weatherstripping exterior doors is nearly as effective as storm doors and not as expensive.

4. Check to see 'if insulation can be applied. If there is not at least 6 inches of insulation
in the ceiling 3.1/2 inches in the sidewall,. and 3 1/2 inches -under the f-loor,'if the base-
mentor Crawl space is unheated, consider adding Insulation. It usually will result in a

substantial, heat saving. Check..ftib Job Book to determineinsulation- can be added to the.,.
areas wtere it-is needed. It is usually easy to add insulation to an.attic space and diffi-
cult to,add insUlation ,to a sheathed watl%or below the floor.

5. Check 'to see if the floor exposure factor on page 3 of the
the foundation, page 2 of the Job Book, can be improved by

procedurefor adding banking materials is shown on page 14
floor.is over- unheated area, consider insulatingthe.floor.
insulating the exposed foundation waif.

.
Job Book, and in-filtration from
adding banking materials. .The
of the Winterization Manual., If

If overa crawl space, consider



1.2
6. Check to see if weatherstripping can be installed around single doors and windows; or storm

doors,- to-reduce }he infiltration rate. Usually weatherstripping is not necessary if storm
windows have been applied. This measure usually is not as effective in reducing heat lass as
those listed above, but if for any reason you can't install storm doors and windows, make.sure

.the weatherstripping is ade at .
7. Check to see if the infiltra .cm through the wall can be reduced by auling around doors and

window frames. This is one o the. less effective measures of reducig heat loss, however, it-
.May help in a loosely constructed building.

8. You now should be able to determine where the most logical 'areas of winterization should occur.
Fill in tqAmproposed changes in the third column of the Summary Sheet on page, 8 of the Job
Book and...-dalculate the heat savings from the proposed changes, using the proceaureoltich was
originally usedindetermining the heat requirements: 0.

9. Check the availability and price of winterization materialsi your area.

.

building supply dealers and dllermine what kind of winterize ion materialb
the price, It is a good idezt make a list of thes6.as you isit the dea
you will be able to select which dealer has the prOper materials avairable
ive price.

# "

Visit several of the
'are available and
ler and from these
at the most attract

10. 'Calculate the quantities of materials needed. to complete the home winterization
Number 5, beide B of: the Job Book.. A

ta

under item

11. Complete the job sheet on page.9 of. the Job Book, li.sting the materials required and their c ,

eL22g with the instructions for applVins the materrais. This she is to go to the job site
when the.work is to be done and any instructions required for the installation of ?be materials
should be made on this sheet.

12. Calculate the total cost of the winterization materials on page 10 of the Job BOok", and calcu
Fate the payoff time for winterization-materials.

Pages 13 through 22 of the mar...4l show examples of using the Job Book. Follow these pages
become familiar with the procedure.

EXAMPLE OF COMPLETED JOB BOOK -

Befd4 proceeding tg Step 4: Installation, the example'of 'the completed.ob'Book (st
should be carefully reviewed.Until you are familiar with-the procedure.

Instructions for compldting the Job Book are given on each page of the Job Book, Explanation of,the procedure
to be followed will be found in this Manual on pages 9-12.

carefully until you

ng_on the facing pate).

0

127
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Home
riVgifigoglotla,

Job Rook
for

,ssignment

Federal Energy
Administration

Washington
D.C.20461

a
4

Name: )71AgY PERKINS
Address: 3 PMe6.-.5"1"neer
BANpo" MAINE

WORK RECORD;

DOME- EVALUATION:
Field Inspection (pg. 1-7)
Heat Loss Calculatjon (pg
10B SHEET (pg. 9-10):
Order Materials
Install Materials

Supervisor

E72 *soma
8)

E. HM.e..
PA&L.--

Date Completed

5 -4-75

51.- ID.. -7S
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.DESCRIPTION OF BUILDING
(Continued frod Opposite Page),

. DWELLING UNIT INFORMATION

41 NAME OF HEAD OF HOUSEHOLD

Nalgey Peony/vs.
A* NAME & ADDRESS OF OWNER:

(if not the same as above)

MAY PEROWNS
3 PIN .STEE5 T

810/ bte_. mAlme

AO OCCUPANTS OF STRUCTURE:

Total Number

fr

H61ING SYSTEM-INFORMATION

4CTYPE OF,FUEL:

P

a

(P = primary)
(S=-Secondary)

Fuel Oil : 1:::1 Natural 'Gas

Bottled .Gas

Coal/Colye'

Ele4ricity.

AD,

Wood

Kerose.v.

Other
(Specify)

AI TYPE OF *EATING SYSTEM: (P = Primary)
(S = Secondary)

mil* STYLE OF STRUCIURC:

liEl'OneiStory El Split-level

EaTwo .Story

Ea 2 1A2 Story

Ea Other
(Specify)

Steam/Howater/Hot Air

Fireplace/Stove/Portable HeAter

Electrical Baseboard

0 Other (Specify)

11 DOMESTIC MOT WATER:

07700HSTRUCTURE..(ApprOx): ye'art

1* ROOMS IN LIVING SPACE:

Total Number of Rooms

Number Used in Wjnter........

40 OCCUPANTS COMMENTS (e.g., drafty, cold
flobrs, too expensive to heat, etc.):

Fliss. II/LIS Too '14totai

DieRFTY WINDOWS

.
,

vr Does centtal heating -system ovide
heat for domestic 'hot-water. No,'

41 THEIRMOSTAT SETTING IN WINTER (average):

lay Night 4 None Ej

11 AMOUNT OF FUEL SED LAST HEATING SEASON:

i'rimary Supplementary

FOEL 0-ii. 1'4 4100 D 'Type,

Quantity MOOG/W. C'04

To tal Cost s 55670 s 41-Soo

* DISTRICT HEATING FACTOR
(from Manual, page 8)

PAGE lA

^13'0
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en pages 2 thru-T,'c eit_lAss by Infiration and by Conduction thrp the
separate parts.orthe 'ding, andnlei' the 'results ivr the-table.at the bottom of each
page, and in the Spmmary'Tabl onpaile 8.

..-,.

HEAT LOSSBY INFILTRATION
Volume of Air. . '

,

in, bui.lcling HOUSE DRAFT INDEX: Opposite each of the four component parts of a build -
ing in the table below, place a check mark in the circle adjacent to the
features which best describe the condition of the building.Floor Area

sq.ft

ft.

Height to ceil
ing (to upstairs
ceiling in two
story house)

11111MMIM.

BUILDING
COMPONENT

ONE
Air Change (I)
Per Hour . ,

TWO
Air Change (2)Per Hour

THREE
Air Change 0
Per HOur

CELLAR

or

, .

CRAWL
SPACE

-)

'

Tight, no cracks,
caulked sills,
sealed cellar
windows; no grade
entrance leaks

Plywood f oor,
trap door leaks,'
no leaks' ound
water, sew and
electricals
openings

A

Some foundation
cracks, no weather
stripping on
cellar windows,
grade entrance
not tight

Tongue and groove
board floor,
reasonable fit on
trap doors, around
pipes, etc. ,

Stone foundation,
considerable
leakage area, poor
seal around .

grade entrance

.
.

Board floor, loose
fit around pipes,
etc.

.

WINDOWS Storm win wMae
with good

(5
-i--"r=

No storm winclowt. 0
good fit on
re5ular windows

No storm windows,
loose fit on
regular windows

J,

DOORS Good'fit on
storm doors

.

toose storm doors,
poor fit on v

side door
.

No storm doors
loose fit on
inside door ,

-WALLS

.

Caulked windows
and doors,
building paper
used under (.7)

siding

Caulking in poor
repair, building
needs paint

.

'...

No indication of
-building paper,
evident cracks
around door and
window frame .

A

MULTIPLY the number of check marks in the first column by 1,-the second'
column by 2, and tOe third colliunn by 3... The Draft Index will be the sumof these prdducts, divided by.4.

S
'Draft Index Digtrict Heating

Factor

4
532

Heating Units,.
Now Required-

' potential Savinas by Reducina Infiltration

It should be possible to reduce the draft index for a bbilding to 1 (that is reduce the number of air
changes to one per hour). If the draft index -for this building was improved to 1, the infiltration
loss would be:

11-77312alcu:ft x
Volume

(from above)

SUbtiaCt,fhe:potential
. .

Draft index

attingunils from th

TYPE OF HEAT LOSS'

HEATING
UNITS

REQUIRED

District Heating:
Factor

required and enter here

4
POTENTIAL
HEATING
SAVINGS

Alt

Potential Heating Units

PROPOSED CHANGES TO STRUCTURE

'HEATING
UNITS TO
BE SAVED

: ,

INFILTRATION CM 234p .

, _111111
PAGE 2



t45 .0.g LOSSES BY CONDUCTION THROUGH FLOORS.

Floor Exposure Factor

Select the appPoprfate factor from
the descriptions below:

'R' Value of Floor

List below all materials
46 neglecting floor joists,

ing down.

1.0
Building on posts ors pillars

III with no skirts below floor

0.8Crawl space skirted

°Rockwall basement 0.8

614006re than two feet of base
ment wall exposed above
grade ) 0.8

0 Building on slab
0

0.5

Ouilding.with'tight crawl
space 0.5

fl
Building with tight base
ment (heated or,unheated) 0.5

q
Floor Area
(from But [d
ing- Deicri p
t i on)

q.ft. Lo.
1

Floor
ExpOure
Factor

. 4

in floor
starting

deck, including carpet but
from inside surface and work

.

Insert 'R' value for each. component from Table
I

terial Thickness 'R' Value

Interior Surface
r

.68,..

LIND A.Eurd .08
65PLY WOOD Y i.','

sus-noon -, b /8~ 1.00

.

Interior Surface .68-.

District
Heating

Total
'R'-ValueA..

Hetrt ng ..Un i is

-Relluired

Potential,SaVino on Floor Heat Losses

. . . _

Floors can sometimes be Znsurated.toreduce heat loss but tJ is often difficult, and where water pipes
are below the floor may cause freezing. problems during very cold spells. However, every floor should be
protected from drafts, etc., sothat it has'a-floor exposure factor of 0.5. With this exposure factor for
this building, the heat loss through the floor wadld be:

sq f t X
Floor Area
From*Above

0.
Floor'

Exposure
Factor

District
Heating
Fator
..

11010

a

'R' .Value

from' Above

Subtratt/t potential heating units from those now required and Enter Here

.1

TYPE OF HEAT LOSS

HEATING
UNITS

REQUIRED'

Potential.
Heating Units

1111/
I 7
,Potential
Heating
Savings

117

1

POTENTIAL
HEATING
SAVINGS PROPOSED CHANGES <STRUCTURE

HEATING
UNITS TO
BE SAVED

&DUCTION THRU: FLOORS 177
PAGE 3 1.12

4.



ti

Area of Ceiling

(Take area of upstairs
ceiling in a twostory
house)

Ceiling area will
normally be the same
as floor area (from
building description
sheet)

sci-ft

ei Ifng Area

X

Potential Savings by Insulatio

HEAT LOSSES SY CONDUCTION THROUGH CEILINGS

Material

V

Thickness 'R' Value

Inside Surface --_ .68w !

GYPSUM aPitN3/11" .3Z -.
Fiilez&Lass 7.A10 .

or...

-4

,---
.

.

. .

. .

Inside.Surface (.68)
OR .

Outsi,de Surface (.174

District
Hea+ing.Factor

of Ceilings\

I
A well insulated ceiling c,' h 6 inches of insulation) should have'an value of 20. If this was so
DuildinlA, the ceilin eat loss would be:.

Distance between
. ,

Joists/rafters:

/6"

.

Total
'R'. Value

at4ng Units'

Ceiling Area

sg. f t .

District
Heatino'Factor

4

'R' Value

Subtract, the potehtiaL heating units from those now reqpired and Enter Here
.

TYPE OF HEAT LOSS

CONDUCTION THRU: CEILINGS,

I
HEATING
UNITS"

REQUIRED

POTENTIAL
HEATING
SAVINGS

this

Potbntial
Heating Units

Potential
Heating
Savings

PROPOSEAHANGES TO-STRUCTURE

HEATING
UNITS TO
BE SAVED

133

w

a)
m0



4

HEAT. LOSSES BY CONDUCTION THROUGH SINGLE GLASS WINDOWS
(Assuming R = 1 for single glasel

Area of $ingle Glass Windows:

If none. enter 0 mm.w. .1=1111

and go to next sheet on'double windows and
doors

\.. <
.Width. x Height xNuffiber' = Area

,

..
3. Li

.
Lj lib

, .. .,

......,
,

TOTAL

. `Ot mill

PotentialSaving 'cyCloubie Clazinq
.

_ .

Double gtazi:g or adding sttrm windows.will
A
cut-rhe heat loss by

half, so divide -heating units by two, and'Enter Here

f
I

sq..ft,

d

alftmoimW *.*=.1.MMI

a

District
Heati^0 Partor

TYPE OF:HEAT LOSS

,

1 I

HEATING POTENTIAL
UNITS HEATING
REQUIRED SAVINGS k

.Heating Units
Required

6a I

Pol.ential
Heating
SavIngs

PROPOSED CHANGES TO-STRUCTURE

HEATING
UNITS TO
BE SAVED .

CONDUCTION THRU:
SINGLE-GLASS WINDOWS p

PAGE'S.

4:1
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)

HEAT LOSSES BY CONDUCTION THROUGH DOUBLE GLASS OR

PLASTIC COVERED WINDOWS AND THROUGH DOORS

(Assuming R m 2 for these units)

Area of Double Glass and Doors

Width .x Height x Number' -''' Area .

3 73 2 -: 1)12

r

.

,

"...

1

J

I
i

.

_

1

.

En
.

. .

lo

Potential Savings

TOTAL' Isg.ft)(

Heating Factor

a

. Value

Triple glazing of windowt can be tloreUt is hotusuatly. practical. ,.

If no change is made in the windows, the. otential-Sayjng.will be 0. .../
heating units -and should tie entered here. SW

, . . . , ' .

. 4
.

. ,

(If windows are triple glazed; the "R" valuealUe will'be' approx. 3 and the-
Potential 5alifngs will be one- third of the."HeatiligUnits 2equired.") :

TYPE OF HEAT LOSS

:I 1

HEATING POTENTIAL
UNITS . HEATING

-.REQUIRED ,- SAVINGS .PROPOSED.CHNAGES TO STRUCTURE

=1111111UMI

Heating U.10ts
2 Required

Potential
Heating
Savings

?Is

HEATING
UNITS TO

k BE SAVED

CONDUCTION YHRUz DOORS B
DOUBLE-GLASS WINDOWS tio o.



Total Perimeter
of Outside Wall

Total Height
of'Outside Wall

Gross Wall Area.

Total area of'811
Windows and Doors
(from previous
two pages)

Net Wall Area'

4 4

,.FAT LOSSES BY CONDUCTION THROUGH WALLS
. .

'R' Value of OUtside Wa Is

I 9 76

ft.

ft.

sq.ftl

sq.ft.

List below all materials in walls, starting from inside and
including air spaces witIlin the wall. Insert .R" value for
each componeKt from Table i.

Material Thickness
(.R1

Value

-

.Fnside surface

_ . '

.68-
-.

GYPSIN1 8o/00 ;g18,' .32, .,

.412 SPACE .31/018.

," AP AWE (14:Miti 7.410
9/2 SPode-.- . t.8 .10%e4,411

4,,011007.010,1fg, sZpi" hOo
9isassrbs some, IV .13
'Outside s::rface

Dis*rict.Heatimg
Factor

Potenta! Say.nas by insulation

Well insulated walls Should have
loss WeUi0 be

818

an 'R' value of 15-

.

Net Wall Area
otfrnir! bc'x above)

F

cubtrapt.:the potential beating units

)(

TYPE OF HEAT LOSS

from

f.-

Total'
. 'R! Value

Pia
Heat,ihtf" :n.

'Required

If this wls.so for this building, the wap neat

District Heating
-actor *

those now req-ireuan'd Enter

1

HEATING POTENTIAL
UNITS HEATING ,

REQUIRED SAVINGS.

CONDUCTION THRU:. WALLS

Page 7

"R' Va,tue

Here...

l'utentia

Heat ing ts

J 31 1
Potential
Beating
Savings

HEATIfiG

. UNITS TO
PROPOSED CHANGES TO STRUCTpPtE SE _WNED

'136



OL.
Use the instr s page 11 of-the FEA Winterization Manual to assess which potential savings
can be obtei st successfully.

ve
Fi71 out. following ;Summary Table by. entering the "Heating. Units Required ", and
the "Potdnittal'Neati-ng -Savtngs" from' the, corresponding tables at the bottom of pages,
2 through 7. Then, weite in the "Proposed. Changes" and '" Heating Units to be Saved"
by such changes.;

HEM' REQUIREMENT ESTIMATES (Annual .Heating Units Needed)

TYPE OF HEAT L@SS

HEALING POTENTIAL
UNITS HEATING

REQUIRg2 SAVINGS .

HEATING
. UNITS TO

PROPOSED CHANGES TO STRUCTURE BE SAVED

NVINFICTRATIO% c From CAMILA( 4 wfirprive ear-gip
, Page 2 15072N; 2 341, OWL AWES 4( 16/wows ;.? 234

CeNDUCTIDN THRU: Caviar dasemenr
FLOORS . . Page 3 /77 / 78 131os.fl..,..... vaPNAC - WIP. 2 / 7Q

_CONDUCTION THRU:
CEILINGS Page 4 292$ "le) 0747g, 4:0," fAtsu &Aria hi 1 10

CONDUCTION THRU: ) 47

" :SINGLE -GLASS WINDOWS"' Page 5 / (g, (#& Apo acCovve mop, wormimmy
CONDUCTION THRU: DOORS &

DOUBLE-GLAS WINDOWS Page 6 9 Q O NONE .

CONDUCTION THRU: . .

WALLS , Page 7 112 3, Alf me -, W4s (4 4,2WFA)1"
TOTALS /449 6

Use the space below to calculate the quantities ancrcost of materials needed to make the proposed
changes to the building.

UthitILAT/orv-
C441040_2. civi Id-- OtTer hum

FL 05:77e 491-01CM -w rt iicis4s
suriDE 2% as: 1=1

egoorwive,
&pow°. Pcitsrte

westrfeR3Tittp

/ e r i e De z 26 f

33 4 *V -g 33-' 91- Rae& Foo' *r.9p6:

2 ZrooRs - 7ic e ',Fat isy t
*moo le 35'

CA &cat 2-

snow, v doitspou4s ? F. Doo g = I21 Zips,14.4-- weD6gs 7- aeS

Fill in job sheet on opposite page.

PAGE 8
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-Type of Quantity
Materials Required

Af! irisecaThog
11o&

sormyssevir
I *is. sraellgio

.

P.a.%
%Wadi

srmini464
Tie far

Cregm.auvo
C vigisbais
aveirriont;
'sump vat* . SSP .

nograno-

JOB SHEET A

THIS PAGE ItoS REMOVABLE FOR USE AT JOB SIT(

Name MAZY PeXie0/0
Adardsj3 Flaw sreacr movegber ire ter

.

Estimated Location Where Materials Are To Be Instillation
test Installed.(Walls, Ceiling, etc.)

7

7040 Cepa/ye,

.0,4 OntiiriNfa

Diagram No
Special

Instructions

roitte 5415ris
STEP

Y.00 P-I 4Alal, kw/Ay
Sri/r44

C. be 8ANiew46 st cauffversaLs

C. oo
ivedrio 42.01,10fc
Gym

3.00 -Dooms gre'D NONattot

I
.5

o

kINSERT CA-RBON,PAPER UNDER TABLE AT TOP.OFJ1AGE ONLY)

Map or directions for loCatrng ha*:

D core 22:2. cE,rrWit. 0 *. Tow Iv 117 0.53
F,Rer Hely 5 e or*tsit. cicoss 1 p44, aR,Dcre

Activity

Order MatIrials e.11,11
Install Materials G 11757 3 %v.

/'
Date ,

WORK RECORD

Supervisor Comments

Mafruei. iJ v4,4441
yld

PAGE 9 138 N.
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ti

Type of
-Materials

-JOB SHEET B

THIS PAGE IS RETAINED WITH ..10B BOOK AS PERMANENT RECORD

Quantity Estimated Location Where Materials Are. To}
Required Post Installed (Walls, Ceiling, Et

1

02,0 Fr

CEit.taro

frItififfis

*I 14 Dojo

.

e_ - _-Installation
iiiagram No.

isa-mciN6 vvembosess

CAP),SPotr.0 Doolt Fle410et

b F-
S7 if .7-41

Special
Instructions

TAMP sMialrs
572,1044PPaeire

Nearer or "lira
ST oPt4f

frefrb. .41444014

Wimp jesosuk.

Tota.i Cost
..

PAY-OFF TIME' -2

This is the nuMber,of seasons.4for fuel savings to pay off the cost, of wintectzation..'
-

"
'Total Cost Ifi-cm job sheet above)

Fuel Factor
Fuel Oil -= 1 -

HaturalGas = 120
Electricity=-30

Total
Heating Units

Saved
(From page 8)

Price of Fuel
Per gal, cd..ft.00/}1
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TABLE I. INSULATION VALUE OF COMMON MATERIALS
.

Source: .ASHRAE Guide aid-Data Book

.Air Film and Spates
.

. .

1

Air space; bounded by ordina,.1 ry Materials
Air Space,. bounded by aluminum foil

Exterior surface resistance .

Interior surface .resiStance

Masonry:

Sand: and gravel concrete' block
Sand and gravel concrete block
Lightweight :Concrete block

.

. Lightweight.concrete block
Face brick
Concrete tas't in pTace.

Building' Materials General

Wood sheathing or sub.floor.
Fiber board insulating sheathing
Plywood

Plywood.
Plywood
Bevel lapped siding

Bevel lapped 'siding
Vertical tongue and groove board
Drop siding

Asbestos board
3/8" gypsum lath- and*3/8" plaster
Gypsum board 4

Interior plywood panel
- Building paper

Vapdr barrier

Wood shinol es
Asphalt shingles.
Linoleum

Carpet with fiber pad
Hardwood floor

THICKNESS 'R' VALyf

-3/4" or more
3/4" or more

12"
8"

12"
4m
8"

0.91
2.17

0:17
0,68

1.11
1.28
2.00

3/4".
3/4"-.

,

112".
3/8"

1/2".x

3/4" x 10".
3/4u
3/4"

2.13 .

0.44
0.64

1.00
. 2.10

0:7.9

Insulation Materials (minera wool;-glass woolwood Wool, etc-).

Bltnket:or. batts
. .

Blanket or batts
Blanket'crbatts.

Loose fill
Rigid insulation board (sheathing)

Windows. and Doors

Single window
Double window.
Exterior door

PAGE 12

0.6.3
0.47
0.81

1.00

a:13 c-

D.42
_0.32

.0.3l
0.06,
0.00

-0:44
. 0.08

. .

2.08
0,71

T" 3.70
3 1/Z" 11.00

6" .19.00

8/4"
3,33-
2.10'

Approx.. 1..0.0'
Approx;.- 2.00

- .ApprO, 2.00
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HOME WI4TERIZATION STEP 4 - INSTALLATION OF MATERIALS

Belore attempting to apply winterization materials, make sure that you have the right material for the job
and the proper equipment for installation.. Ladders, step ladders, Ilammers, staplers, caulking gunspputty
knived, utility knives; measuring tapes, saws and shears are needed to apply winterization-materials. De-
termine what needs' to be done in app-lying the material'and make sure the equipment is available.

Storm Windows and Doors
. .

How you install plastic over windows and doors
depends upon the type of plastic you are in-
stalling., Polyethylene. film will last only
one year so it is not necessary, to apply the.
material on anelatorate.framingsinCe:it will,
be removed after one year. Vinyl film,. Om the

. other hand, will last several years and prob-
ably can best be used by building light. frames;

.either'for the door or window, and installing,
the pladtic over the frames. For installing
polyethylene film; cut the film to the desired
size and apply er the window frame, using
laths and nails, staples; or tape, as shown

r. in figures P-1 d P -2. Tape is generally
satisfactory fo one year and does not leave
holes in the framing members. Before apply
ingtape over windoWs and door frames; make
sure that they are clean and. free fr.= flaking
paint., Masking tape or plastic J'ape is gener-
ally satisfactory for applying polyethylene.-
.Over ,windows and door frames. Light ..frames for
applying clear vinyl can be made out of 1" x 2"
'Strapping; joining thy corners either with a
half lap. Soint or-corrugated fasteners'and
applying the plastic over the'frame with lath
and nails: See pageS 22-25.for step-
pystep instructions.

Wood Lath
Nailed rim
Length

I

Wind Cw...

Figure P-I

PLASTIC STORM wiNcpaNt
USING TAPE

'

Clear
Piastjc

Frame

Gap as smallf -

as possible

Tight Seal to
Prevent Air Flow

Figure P-2 PLASTIC STORM WINDOW USING LATH AND NAILS

Clear
Plastic

Plastic Tape or
Masking Tape
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Caulking compound is availabie.in eleven ounce
cartridges, in bulk, for use in caulking guns,
or preformed into a rope.or cord for applica-

vtion by hand. Caulking compound ordinarily is
of the oil base type. However, it is available
in latex or butll,rubberbase. The rubber base
caulking compounds remain flexible and will not
'dry out, and are particularly useful where Sur -
fates will move in relation.to each other. Do
not use caulking compound between surfaces that
9re to be moved, such as the window sash and
window frame. Use weatherstripping in areas
where one surface has to be moved.. The pre-.
formed type of caulking compound is more fibrous
and easier to use in filling large openings. --

.

Apply caulking. ompound only during warm weather,
the temperature should be above 40 degrees and
the materials'should be kept warm to be work-
able'. The surfaces,shOuld-be clean and dry,
free from flaking paint and loose dirt. Force
the caulking material into Ihe crack or opening'
and smooth out the-material,-either with your
'hand or a putty knife.. On bare wood, the materi-
al adheres better if'you prime the material, with
linseed. oil-or,paint. Do not attempt to apply
caulking compOund during cold weather since the
material will become stiff and difficult to work.

- 14 -

Fig. C-1

CAULKING WINDOW FRAMES

.Banking Materials

When banking.house foundat$4-Qs, the most im-
portant material is.tle paper+. or plastic to

Lath keep out the airihfiltration into the space
or Tape . below.the floor. Usually three foot wide

ma ialAis Sufficient Ibreach from the sid-
ing o the groUnd leVel. Unroll the material

Tarred Paper. aroun the side of the house, allowing it to
or Plastic lap d n. on the.ground at. least One foot,

Polyet ene f' m or.farred paper. is-satis-
factory for his type of banking.material,
Fasten the material to the sidewall of .the
Anouae, using laths and nails cr.tape. 'Tarred.
paper is usUagly applied with laths and nails..
Plastic can be applied-either with laths and
nails or tape. Some-types of siding material;
such as cement asbestos siding, aluminum or
vinyl siding, nails and laths cannot. be used.
Masking.tape'or plastic tape can be usedo
fasten the banking material to the siding.'

- .

If insulating material is to be. added to the
foundation, pile the insulating material In
the corner between the foundation and the
ground line. If sawdust, shavings; or hay is
used,, it is usually a good idea to cover the
material 'with plastic after it is applied to
keep it from"getting wet. .Boardscr 2)( 4's'
can be used to-lay over the plastic to keep
it in place. The banking material'should be
removed in the to allow the siding and
framing of the house to dr/ out since mo:s-
ture toeods to collect behindIhe plastic or
tarred paper.

.

Insulation
Material

Fig. b7.1

SHOWING INSTALLATION OF
BANKING MATERIALS 143



- 15 -

2.1011vino Insulation
. .

Uri applying blanket type of insulation, cut the blanket or batt to a-length to f,it the Opening where it is to
'

. be installed. if the blanket has a- vapor barrier, be sure. to apply the vapor bg-rier on the warm side of the
insulation. If two pieces'of insulation are to be joined in the framing space', make sure the joint is, tight
to preverlt air leakage. Fit the blanket insulation into the frarni'ng space and staple in place. If:the vapor
barrier is of the kraft type, staple the vapor barrier flush with the face of.the framing member as shown in
Figure J74 r the vapor barrier is of the aluminum foil type, recess the insulation into the framing spaCe
and staple into the sides of the framing members. Do not use insulation with a vapor barrier When re-insulat-
ing. over an already insulated area Insulation without a vapor barrier is available for this type of installa-
tion. Blanket insulation with kraft vapor barrier is usually the mast economical.

When installing loose fill insulation, pour the material onto the surface or into
t

the wall cavity until the
is full. If you are pouring into a vertical wall, settle the material with a piece, of strapping or broom

handle-tomake sure that no voids are in the insulation. Be careful not to allow voids to form below windows,.
..doors, or fire stops.. Leave access to -erticat wall sOftes so that The inSulation can be refilled after it
-settles. °Alen insralling fill type insulation onto ceiliAg areas, pour the insulation onto the top of the
framing mem64rs and level with a rake or board to,the desired thickness.

Follow Manufacturers instruction wh9n apply-
ing insulation around electrical. fixtures.
Observe safety precautionioprinted'on the
package label.

Sheathin

StLids

Insulation
Installed-
Flush

Insulatjon
ReCesSed:Anto
StudSpaos. .

Vapor'birriec

Blanket
.1nsulation

Fig. I-1 .

INSTALLING WALL
INSULATION

reo. vb, Yik

A iti11,14,1iriY.NVIAN'IM0.'s'eat ''''Na'ereiji: ;WAWA rgl

Vapor
barrier

/

1 \

Note: Wien addingmore insulation,
neverput a vaporbarrier next t.
existing insulation. .f rolls or
batts being added'have.a vapor
barrier, remove it or'slash it
thoroughly before installation.

Fig. 1-2

INSTALLIN CEILING
INSULATION

144
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Ceiling joists

Ceilin Vapor barrier

Fig. 1-3

INSULATING CEILING
,FROM 'ATI- IC

Roof Sheathing

witthenirg
v,6t41721

ilt. 4 .mo A ol+

Vapor
Barrier

Fig. 1-4

SHOWING ROOF INSULATION
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wEATH ERSTRIPP INC

Weatherstripping materials vary- considerably, depending on the type of material and locatiOn'it is to be used c'
The illustrations listed Arm describe the application of most commonly availabie materials.and their 'rmia-

tiVe' ease of use: _ , . .

DOOR SILLS. Inside

Door

Retainer OUtside

Rubber or
eoprene

Threshold

Fig. 5-1

Rubber .or neoprene strips seal..the bottom of the.
door, and can be installed without removing the
door. This seal can also be fashioned from the

. heavy rubber weatherstripping used to seal
',around overhead. garage doors. or can be cut from
a truck tire flap. These heavy rubber seals can
be nailed directly to the door without using a
retainer.

Inside"

Door

Fig. 5-3
. 4

Metal strips.arespring:bronze, alumina and
stainless steet.,i,In 44nerar,'this 'type is less
satisfactory and more,sxpensivethan 5-2 (doors
must be removed.for installation and made paral-
lel with sill; metal may scratch floor).

Spring Bronze
Or Aluminum

Threshold

1111111111

Tack

Tubing

Inside

I

-T

Threshold

Fig. S-2

Vinyl tubing a leo allows installation without re-
moving the door. The tubing can be sought hollow
or with foam rubber in the cavity, and can be
tacked or stapled to'the door.

Inside

Outside
Felt or
oam Rubber

Threshold.

S-4..

Felt or 'foam,rubber'itrip moy be'aftleched to the

-: bottom of the door. The strip can be tacked or

stapied. Foam rubber strips can also be bough+
with self-stick backing. While this may be the

-cheapest,material, it requires removal of the

door.



r

r.

Fig. J -1

- 18 -

Felt.or
Sponge
Rubber

OLaside

'Felt-or foam rubber Can be glued, stapled or tacked to tne-O-aor

Inside

0 n

Spring. Bronze
Or,Aluminum

Outside

Fig. J-3

A spring metaclip may, be more expensive,than-
the solutions in J-1 and J -2, but the metal
iron' .tear like the foam rubber will. If possi-
ble the weatherstripping should be applied so
hat the air'flow tends to make the seal tighter.

The air floWs through the crack from, the bottom.
of the figure to the top and forces-the metal
against the door.

re

frame.

Fig. J-2

Door removal is not required.

S

Fig.

Vinyl tubing can be-either tacked or stapled_to
.

the door frame. This is almost as.inexpensive-as
the felt shown in Figures' J-1 and..14.2..

147



'Plastic neoprene or felt and
retainer similar to that of
Fig. S-1 may also be used. A' .

retainer can,be a -strip of wood.

- 19 -

Inside

nge Plastic
and. Retainer

Outside

Fe It cr
Sponge
Rubber

Felt or. sponge rubber ,,can be stapled,
tacked,". or glued to a window sill.

148
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7

Spring BronKe
or Aluminum

Vinyl tubing and spring metal can be installed.

Tack

Inside

:

Vinyl
Tubing

Fig. W-3

cold draft coming in-from the outsfde-m es the seal tighter.

Meeting
ce.Rai Is

Fig. W-4
,

eatherstripping can be installed along the meeting

Felt or
Sponge
Rubber

Outside

Inside

Meeting
Rails

G Ialss

.Fig. W-5

railsof a double -hung ImiR5kbv.

b 42



Felt or
Sponge
Rubber

- 21

Alternate
Location

Ou is i.de

-Sig. W-6

Spring Bronze
Or Aluminum

150

Fig. -W -7

a

Fig. W-7 and alternate location Ain
.Fig. W-6, do not require removarof
.the'windom; The metal strip shown in

W.1.8 is expensive and requires
removing the window.

. 1

7
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7 . HOW TO MAKE PLASTIC STORM WINDOWS.

Ste'p 1. Measure the area to
be covered--lerrgth and width
Write *is dovin or you wi II

. forget i t.

.

Step 1

-Step 2. CUt a Piece of
tarred paper- yo inches ,

wide and as long as the
window. .Fold into 'Vt.

Step.3.. Cut a piece of.p.kaStic
four inches wide,r than The wi n--..

dow and as' -long as the plastic'
is :wide. The part left over

4,1 be used on another window.
Keep cutting plasticAs square v(i;

as posbibletpere wil'l be less
waste this way.



Step 4. /Using an-office type staple
machine staple plastic into 'V' of
tarred paper;.

) Step 5. Use stapje gun to:,

Masten tarred paper and
,7 Piattic to the window.,

Step "two st of tarrg.d paper
3/4: inches 'wi'de. and as \Jong as the

.'anOther wide.as the-,window._ Cut 4it'h.
retractable b lade Isni.fe.and. use 7a '*raight..
edge.:don't guess,.-



24 -

:§tep 7-

7; Start at the top, and liork down stap I ing the
two thinesses) to the window-through the Strips' of
every: six iiich!s- in windy locations. are .,plenty. Piil
oaf the, p I asti.c ..as .poss it le as' you, go...

p I asti c'.tdOub le baCk,
tarredpaper. .

1-;as:much,.of`the..s.ag. out

/
Step Trdim of f the*excess

p last.i c.

At the end of_the season the staples 'can - -be'- removed and th plastic stored by
rolling on the'V' _shaped tarred paper header. Sixyear I i e for, one sheet of4 mi f plastic is possible. The di'sadvantage of t is system is the damage doneby al l the-staples. to the window trim.



25 -

0

A second ,method would be to, makd'a wood frame from lath (1" wide x 3/8" thick)
Staple the plastic to it -(the tarred paper strip is vgood idea); then use four
2 penny nails to hold this to the window frame. This syStem_is a little more diffi
cult to make and store, *.but does less damage to ,thebui
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Material

V,TYPICAL COST OF TEE1ALS.

Unit Unit_, Local (
Size Cost .NendorType

Mineral Wool 16" Batt

Date

8 ft.

It 1.00se Cu.

Storm
Window Glass

Plastic elm

Weatherstrip

Caulking

--StraPP-ing

Heating Oil

Electricity KWH'

_Natural Gas

Bottled Gas

Kerosene Ga.1

Coal/Coke:. Ton ;

'good -Cord 157.
*U..4, GOVERNMENT PRINTING. OF F ICE; 1975.--A-0268/1413
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DESCRIPTION OF- BUILDING
7('ontinued from Opposite Page)

. . .
,

. . .
4.

"'gill\G UNIT INFORMATION HEATING SYSTEMq.NCORMATION . .

..111-NAME OF HEAD OF HOUSEHOLD.'

I.

,

ilk NAME 8 ADDRESS OF OWNER:
(if not the same as above)

*ft

(1'

Al OCCUPANTS OF STRUCTURE:

Total Number

.

4* STYLE OF STRUCTURE:

EaOne Story Slit -level.:

Two Story (::[ Other
(Specify),

2 1/2, Story

11 TYPE OF FUEL.:

Fuel Oil

C:1 Bottled Gas

U

( = Primary)
= Secondary):

Natural Gas

1:::"Wood

Coal/Coke . Kerosene

Electricity Other
(Specify)

se'

41 TYPE OF HEATING SYSTEM: (P = Primary)'
(S = Secondary)

[7] Steam/Hot water/Hot Air 0

Flreplace/SIeve/Portable Heater

Electrical, Baseboard

El Other (Specify)

DOMESTIC HOT WATER:

11 AGE OF STRUCTURE (Approx): [:::1yekrs

11 ROOM IN LIVING SPACE-:-

Total .Number of Rciabs

Number listed in Winter

11 OCCUPANTS COMMENTS (e.g., drafty,
floors, too expensive to heat.,

11

Does
heat

THERMOSTAT

Day.

AMOUNT

central heating
for domestic hot

SETTING IN

system provide
water?

WINTER (average):

11

a Night None

cold
etc.):

OF FUEL USED LAST HEATING SEASON:

Primary Supplementary

Type

-

_Quantity.

Total Cost

11 DISTRICT HEATING FACTOR
(from Manual, page 8.)

PAGE lA



.0n pages:2 thru 7, calculate the,heat.ioss.by 'Infiltratio-n and .'11y Conduction thrU the
separate.ptrts of the building, and enter the results in the table at the bottOm of each
page, and in the Summary Table on page 8.

Volume of Air-
in building

FJooreArea.

sq.ft

I-

k" Height to cell
ing (to upstairs
ceiling in two-
story house)

IMINIM=1

HEAT LOSS BY INFILTRATION.,

HOUSE DRAFT INDEX:tOpposite each of the'four component parts of a build-
ing in the table befow, place a check mark in the circle adjacent to the
features which best describe the Condition o'f the building.'

BUILDING
COMPONENT

(7-NkLAR

ONE
Air Change
Per Hour

(1)

.

TWO
Air Change
Per Hour

, THREE
Air. Change' 0
Per Hour

or
.

.

.
CRAWL .

.SPACE
-

Tight, no cracks.'
caulked sills, .

sealed cellar
windowsi-nagrade.
entrance leaks
.

Plywood floor, no
trap hior leaks,

,no leaks around ..

water, sewer and
electrical
openings

(:) .

.

Some foundation
cracks, no weather
stripping on "

cellar windows,
grade entrance
not tight..,
.,
Tongue and grooveIC)
board floor,
reasonable fit on .

trap doors, around
pipes, etc. .

i

Stone foundation.
considerable
leaAage area. poor .

seal .around
grade entrance

Board floor, loose
fit around pipes,

.
etc.

WINDOWS Storm windows
with good fit

. No storm windews,
good fit on
regular windows

,

"No storm Windows.
loose fit on
regUlar windows

DOORS
.

.

Good fit- on .

storm doors
Loose storm, doors.
poor fit on (2)
inside door

No storm doors
loose fit on
inside door

WALLS

i

.
.

Caulked windows
and doors,
building paper
lased under
siding

.

0
.

Caulking in pool.
repair, butlding

-,

needs paint
.

.

No indication of
building paper.
evident cracks
around door and
window frame'

A

MULTIPLY the number of check marks in the first column by 1, the second
column by 2, and the third column by 3. The Draft Index will be the sumof these products, divided by 4.

cu.ft.10(

Volume Draft Index Heating Units
Now Required

-.111
potential Savinas by Rggi,mina

It' should be possible to

District Heating
Factor

'reduce draft: index for a building to 1 !that -is reduce the number of air
changes-to one per hbur). if the draft index for this building was improved-to 1, the.infiWatton
loss wauld.lat: - .

..

.

Draft Index District Heating
Factor

x .0Z iimmo

Potential Heating Units

. .

Subtract the potential heating units from: those no ,squired and enter'herew111111m

TYPE OF HEAT LOSS

1 INFILTRATION

I
-9111

HEATING POTENTIAL
UNITS HEATING / -

REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE

1 j I
PAGE 2

161

HEATING
UNITS TO
BE SAVED

-s

0



P ,s0.00/ 4
HEAT LOSSES BY CONDUCTIOWTHROUGH FLOORS ,

Floor ExDOsurt Factor 'W Value of Floor

\12.!./k)Select the apPropreate factorfrom
the dscriptions_below:

La
Building on posts or pillars
with no skirts below floor 1.0

.0.8. II Crawl space skirted.
laRock wa6Pbaseaent .01...8

IMMiorahan two feet of base-
1,7,1elinf well expsed above-
'.. .grade -

*
0.8

-

0:5
.,

BUilding .on slab: ,

riBuilding with tight crawl
Lanpace 0.5

D Bublding with tight base
ment (hardsor unheated) 0.5

Isq.ft.

Floor Area
(from Build
ing Descrip
tion)

Floor
Exposure
Factor

List ow all materials in floor deck, including carpet but-
neglecting floor Joists, starting from inside surface and work
ing.,down.

Insert *.lik° value for each component from Table
I

Material Thicknees, 'R' Value

....7Interior Surface .68

Interior Surface .

District
Heating
Factor

Heating Units
Required

potential Savinas on Floor Heat Losses

Floors can'sometimes be insutated to reduce heat loss but this is often difficult, end where water pipes
.are below the floor,may cause freezing problems during vertscold%pells. However, every floor should be -

protected from drafti; etc., so that it has a floor exposure factor of 0.5. With this exposure.factor for
this.building,,. the heat loss.through the floor would. be:

sq.ft.X

Flops Area
-Frain Above

Floor
Exposure
Facts.

,District
Heating
Factor

'R' Value
frOrrf Above

Subtract the potential heating units from those now required and Enter Here
*.

TYPE OF HEAT LOSS

HEATING POTENTIAL
UNITS 'HEATING

REQUIRED SAVINGS

F.=
Potential

Heating Units

I
Potential
Heating
Savings

'PROPOSED CHANGES TO STRUCTURE

HEATING
UNITS TO
BE SAVED

CONDUCTION THRU: _FLOORS

1

.

Lai



Area of Ceiling.

. (Take,area,Of upstairs
ceiling in a twostory
house)

Cetlingsrea Will:
-` De the some
`4,iloor'irea (from
burlding description
sheet)

Ceiling Area

-v

,HEAT LOSSES BY CONDUCTION THROyONTEII,JNiS

#

ef

Material Thickness 'R' Value

inside Surface (-.68).
OR

Outsi.de. Sdiface (.17)

Distance between
joists/rafters:

i.

f=

District -
Heating Factor -. ."

Total
Value

Potential Springs.bv Insglation.of Ceilings

A well insulated.ceiling (with 6 inches of insulation) .should
building, the ceiling heat loss would be:

Ceiling Area District
Heating Factor

Heating Units

.

havean value of 20. if.this was so for this

20
'R' Value

Subtract .the potential heatidg units from those now required and Eriter.Here

TYPE OF HEAT. LOSS

C

Potential
Heating Units

IIIII."-1 1

HEATING POTENTIAL . . .
,

UNITS HEATiNG-:.' .

:-REQUIRED.. SAVINGS '' .PROPOSED CHANGES TO STRUCTURE

1 1
1.,

CONDUCTION THRU: CEILINGS : 1

Potential
Heating
Savings

,HEATING.
UNITS TO
BE. SAVED

1



1 -,

HEAT LOSSES BY CONDUCTION THROUGH, SINGLE GLASS WINDOWS
(Assuming R is 1. for single. glass)

".

.:

Area of Single Gins Windows:

If none, enter 0
and, go to next sheet on double Windows- orig.
doors

mminowww iim 1
f. :

0

District
11 Heat:Ina Factor

.-
9

, Heating ,Units
j Reg6 i red

Potential saving_ by Double Glazing

Double glazing-or adding storm windows will ceit the heat loss by
half, so divide heating units by two,. and .Enter- Here

TYPE OF HEAT LOSS,

HEATING
IJNITS

FCEQUIRED.

1 ;AS
POTENTIAL
HEATING
SAVINGS PROPOSED CHANGES. TO' STRUCTURE

Potential
Heating
Savings

HEATING.
UNITS: TO

BE .tAVED

V.

CONDUCTION THRU:
SINGLEGLASSWINDOWS

4



-HEAT LOSSES. -eONDUCTION THROUGH:D6ALE.PLA45aR

PLASTIC:COVERpD..W1NDOW011tila THROUGH.DOCRS:,

iAssiaind.R = 2 units)'

Area of Double Glass and Doors

I

Width° x Height x Hunter = Area

ri

TOTAL
4

District
: Heating Factor

,R, Value Heating Unit
Required

-

Potential avtinss
,..,' , - . .

e but is not usually.praccical..
the Potential Saving will be 0
here

R" value will ,be approx, 1 and ehe
-

.

of the' "Peating Units Wequired.n.,

Triple glazing o wirtdosp can be don
If nbchtil§e 'Us made-7Y: itit windows,
heating units and should _be entered.

(If windows are triple glazed, the "
Pdtenfial Savings_ will :fie one-third

. , ,

O

TYPE.OF HEAT LOSS

CTION THRIf: DOORS- &
1pOUBLE-GLASS WINDOWS

7

O

ri
Pptential.
(eating -

Savings

UNITS ) HEATING
HEATING 0-,:POTENTIAL)

REQUIRED SAVINGS _PROPOSED CHANGES TO'

.

UCTURE

HEATING-0
UNITS TO
BE SAVED.

. PAGE 6'

1.85



Tol-p I Peri-meter
of Outside -Wall

Tofa I Height
of 'Outside. Weil I

. , . -

y.

HEAT LOSSES BY CONDUCTION THROUGH WALLS

'R' Vp ILle of Outside Walls

ft. List below al I materials in walls, starting from Inside- and
including, air spaces within the wall. insert 'R,' -value for
each component froni Table 1.

11R,

Material Thickness Value

IGross Wall. Area

. .

Tota I Area of al
Windows arid 'Doors
(from preVious
two pages)

Net Wall Area

sq.ft.

sq.ft.

Inside surface .68.

Outside surface*

sci.ft.

District ',Neat irg
Factof

.17

Total
'R' Value,

Heating iJn its
Required

Potential Savings by Insulation

tWell insulated wa I Is shou Id have an 'R value of .15., .If this as so for this building, t he 'we I 4 heat
loss would be:

.

\
1 114; 1

Net Wall Area ....- District Heating ''R' Value ue Potent-la l
: Cfr box above) `. ?actor : 51'

.. Heating Unij.
) ,

. 40R . - -....kl..:

.. ,
Subtract the poteritia I .heat ing .am-ii t om.-those -now' required and Enter Here

TYPE OF HEAT LOSS

HEATING 449TENTIAL
UNITS -19FHEATING

REQUIRED

.3.

, .

PROPOSED CHANGES TO STRUCTURE

.HEATING.

-UNITS .TO

BE SAVED.



,
:, -,..

. c.

the instructilans,on page 11 of, the FEA Winterization Mainuaf'to assess which pote:
0

ntial savings
be, obtained mostsUccedsful.ly.!

. ,,-- :
J t.

.. . . .

Fillout the following Summary Table by enteringthe "Heating Uniti Required! and .1:0
the "Potential Heating SiVipgl!'Irom the corrlespondtn.tableOat-the tottoM, of pageg7-
.2 thiough 7. Then,. wrltr.tn11The "Proposed Changes" and "Heating Units'tosbe Saved " -..'
by .such changes'.. . ..-A ... '...

0 : .. '. . '

HEAT REQUIREMENT ESTIMATES (Annuat:Heatirig'Uniteeded)

TYPE OF HEAT/JeSS

HEATING .I.POTEkTIAL:
UNITS- ' HEATING ...

REQUIRED -SAVINGS . -PROPOSED.C,HANGES TOSTRUCTURE

-,HEATIN?
UNITS TO
BESAVED.

INFILTRATION From
Page 2

-

-

CONDUCTION THRU: ,

FLOORS Page 3

CONDUCTION THRU:
CEILINGS Page 4

...

z

CONDUCTION THRU:
SINGLE-GLASS WINDOWS Page 5

.

CONDUCTION-TRU: DOORS fr -.

DOUBLE-GLASS WINDOWS Page'6

CONDUCTION THRU:
WALLS Page 7

,
. ° .

. .

: , ,

Use the.space below to calculate,. the quantities and,cost,Oi Oaterials needed to make the prolioed
changes 'to the building,

theetoh oppOsite page.

PAGE 8



JOB SHEET A

THIS PAGE IS REMOVABLE' FOR USE AT JOB SITE

%POMO

Amass

Type of Quantity . Estima,ted Location Wiere -Materials Are To Ikk Installation` Special
Diagram No. Instructions

...

- 4

Materials .'Required. Cost Installed (Wal Is; Ceil ing, etc.)

(INSERT CARBON PAPER UNDER T LE AT:TOP. OF PAGE.-ONLY

rect ions For !oust i ng bar np:

WORK' RECORD

Activity Date Sup ery i s-or

Order Materials

'Install 'Materials

Comments

PAGE .:79.
.

168

O.



JOB SHEET B

THIS PAGE IS RETAINED WITH JOB BOOK A?:ERMANENT RECORD
.

:;.',4(

Type of . Quantity Estimated' Location Where Materials Are To Be Installation . Special
.Materials Required ,Cdst InstalleciNWaIls, Ceiling, Stc. Diagram.No.

= Instructions

.
...31'Total Cost,

OPAY-OFF TIME

This is the number of seasons for fuel savings to pay off the cost pf winterization.

Total Cost 'Urea! job shegtabovet

AO.

Fdel Factor
Fuel Oil =.1
Natural Gas = 120
Electricity = 30

S. 'Tote I%

Heat ing Uni ts
Saved

From page 8)

Price _of File I

Per g a I cu. ft., KWH

"Pay - off" Time

(seasons)

PAGE 10,
16- t':



-DISTRICT:HEATING.FACTOR

Nortkeisei711,UnitedStaies

*-7



_TABLE' I. INSULATION VALIIE-.OF COMMolt-MATERIAIS

Source: ASHRAE Guide and Data Book

- MATERIAL

-Air Film and -SliaceS:

Airspace; bounded by.ordinary materials':
Ain 'Space, .bou -nded by aluminum foil

Exterfor surface resistance
;Interior surface resistance

-- THICKNESS.

- Masonry- .

-
and.,graVel. conc-rete block

Sand' and grave,1" ete block
Lightweight con et block

:Lightweight co,nc to block
Face brick
:Corrcrete cast:in- place

0.17
0.68

Buil-ding Materials -- General

1;11

2.00-

.1-3
0.44

-0.64

Wood Sheathing. or- subfloor
Fiber board insulating sheathing
Plywo'od

Plywood
Plywood
Bevel' lapped siding.

'3/4" -
.3/4"
`5/8"

1.00
2.10
0.79

1/2"
-3/-8"

- 1/2" x 8" 0

0.63
D-47
.0.81

Bevel lapped siding=
Vertic,A tongue and groove board
Drop ,siding

Asbestos board
3/8" gypsum lath an. 3/8'°
Gypsum board

Interior plyilliOPpan'
Building paper
Vapor barritr.
Wood shingles
Asphalt' shingles

inoleum.

Carpet _with fiber pad
1-a-tdwood fl oor

Insulation Materials (mineral wool ,.§1-as"s:W661.wOpd' Wool, etc. )
Blanket Or.-battS,'-
,B1-ankei or batis .

8Tari:ke,t or batts

3/4" x10"
3/4"
3/4":
1/4"
3/4"
3/8"

5 1/2"6"'
. -Loose "fill

.Rigid insulation board (sheathing)
Windows and -Doors

Si ngle..window--
Double. Window,'
Ex tdri r

1"
3/4"

055

1.00
0.94

0.13
0.42
0.32

0.31
0.06
0.00

0.87
0.44.
0.08

2.08
. 0.71

a '.3.70
11.00
19.00

.

3.33
2.10

Approx. 1.00
Approx. 2.00
Approx. 2.00. .

,i,:PAGE.
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